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/'‘Aysi'v?/ ( .Vicf ivvf'h'r >if Iht /urrcw.*;.— /?'/ /7f!" iter. F. JIas'iW. I). D, 
rJicer'h'eU “lU Jaiittiii'v, ISiiS.j 

Karens.* 

Til!' r.d'w Kiiivii lias annistfil imm thr* ISnrmaiis, avIio •■ipply 
it t 1 v.iri'i.:- iitu'isitlv.it' .i U'ibt''., ilirtt jiili.ihit Bnrtnah JHul Pt'g'U ; l>iit 
it i-! !i iii tItifS": i!!iticis, as lici-tiiitiiig ft people tliiit spettk a laii- 
rrii.ij;!' !!! .' wLieh is luiivfuii'ntly eatlod Kiimi j (.ntijradiitf 

HiA.iv lii.iUs'ts, a;. I unmi'riitis tviiu-s. Tliese triiies, tlimtgli speaking 
a lan.eHiue, liave ii'i cohiititm luine with wliieh lo (lisiingnish 

th-'iii- t !v'-- ; hilt ill ill!-- t('sji!(;t, tli*'}' th> imt iMiYer from our own 
,ii;i ■ h"!m‘ fuetily i.'i' thirty tlil'fereiit trihw in 
h’ti it 4'"'- H'A apji'ar fliiit thiw hinl any commtm naiite by 
v.'ui'li tis' i lln-jiiS!-i\i“s‘. 

. „!■ !i'V f'rtVr.’il SJS answ.'rii to " fjtieri ' h vaspcrtinp; tiie 

) -Pii -1 1 j.. .j »i. 'rM>. 'liiiT.s l*v a itf tUci 

i,.. 1 ."A. i."’ >i I -i* jif r^iMvni e," at 111*- seijiti of tJiil. J'iiMyri.' ; miJ i-inEmct* 

-1 ' < -i..’;*. . *. - '■! '■ ' 11 tin’ ilii'tii'fH ot till! Qiicrif-ijj “ I’iiy- 

h r f U,1 IL .-.I ! • >!! I'Oi 1 t'> pa' 0‘ '**!*• 

A , ; > . ,11 , I h'lt’ ri*-H ii, 0 , 7 , H, y, t£l, ami 3 il, rclfititift lortiiily M> 

!>’ •>■!*■' -I'i-fw* n i!-!i'w iiavi! nut l«*en iiltittiiiail. Xur iiw artwws 

r>ii 1 1 " U"'' ">-*i 1 *1 Imi'tui-'f' til** writor lias pnhlisheci on flift 

. (I 1 1 I/ill. 'i-'.f' 11! ill!' .fini'iiul Ilf till! Aaiiuic ijqclt'ty of Boiigal, imil in iilB 
iMi.k !)!! iiHiisuii. ’ T.» wi'itu aatJiii! on Uio .sultjii*i;E., wonlil , wwss-inly oanipol 

Jill!! 1.1 nnt-ii I'l ii-i'i.j.'tiili" (if what Id ttlnvu)}- la priatj wbieti ammod an- 


The won! Karen lias been snpjiiwl to htjinify horn ;yeu* 

“first,” anil /t'crj- a iorni/iiivs pini‘-h; but tlic (b.-rivasion is Kin'i.jiWin, 
not Tiurmese. Tbc Buriuans have never bijuii so rcconiUtii in iiuining 
rviM tribes. Wluni the BmblliiMt inissioTinries la,iiile>l ut tliey 

tleiioniiriated tlie aboriginal riibaljitaiits PtiJoo!-, or “ oiiil 

till;; 'Burmese still retniu llio itanie'ior a tribe; of Kareiss oil tin; I'.o'bna 
of ISrtreniHi. . '.rho siibtlueil Bg'hisis tlioy disiioso ot as -j,] 

“ wiLl liieii ; vrliile vlio nioi'i; <ii:d|it;td Mo|igli;iH tbiit brijig Itourv losil 
bees' wax for siile, tbeyr “ iribl bees.;’’ and Ibvv thel in 

tbfi liress of sinotber a tlist.iiietive iiiiiue, and tall tbi.’iii '• .Ilml .Kiireirs.” 

Tiro wori.l iuiivin is probably a Karen rvori. Out! of tlie iiiviiiiorn 
Kavou fcriires, with wbieb tiie Biinnans must bavi; lield miol inter- 
course before they CMiqnpreLl I’ogii, call thomBelvos Ka-i/oufj, wliieb i.s 
sufficiently' near the Burmese to be the .same wonl. Tlum wo Inu'e a 
precisely piarallel case in the name tliey give this tribe, wbieii i.s 
a Karen word tbnt is niiuiifosily iik-ntiral iritli 
the wnnie the otber Karen trilies give them. 

Eiglit lUstiiiet Karon tribes are known, who speak dialects so divorse, 
that tliOy cannot uuderstaml each other; aiul yet, on esaruinati'oi. tbo 
larger proportion of the roots of each ilialeet are of comnwiit oiiriin. 

. I'lieso tribe.s have often several names, atid not cinly an,; l.raveliers 
misled by tbenr; liiit vesidents'ofteit take iip wiom-' and 

give, for (listiiiof luitions, names that refer to the r-anw tri;u<, 

A few of ibe iribe.s i.mly have dlstlnetivo h.uiii'.-; fer Iln-n.-a-Jv,-.., iffid 
all, when spe.ikiug to each ijtlmrgnso the woi-it fjr mnii o, di -i^lSiltL• 
themael VOS ; precif^ely. as the Hebrews use , the w.ud no' m;i.i a-, the 
proper namo of ; the lir.st num, Adani.: ' '\¥«ro Ihcse teriris for iiwiu 
adopted in English, ibe trilies would be rniieli more sufeiriitelv iii-.tJii- 
gnislied than they nve at pre.sent,.,: Thus wo should luivo 


I’gba-kityan 

Uii 

Sgan. 

Pie-y?i 


Bg'lwl. 

I’ra-ka-yii, or Ku yii 

' ".JJ 

B I'd Kareu. 

Heil'jdilong 

: ?? ^ 

Pwo. 

i’eu 


Tarn. 

Plan 

■ u . ■ 

jM’opglia, 
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Pliijsical Characler af the KitreM. 


Pniy-ka-yong 

Lau 


Kay or Cluikho. 


Stjmi, ov rglni-hiyaii. 

Tliis tribe is luKiwn by a fliverwity of names. 

Sgmx, the, naiac fclurtiibc! give tlieinselves. 

Bra-meHe Kureim, thus desigiuitetl by . some English writers. 

White Karens, llie name given th ora liy. English travellers to distni- 
guish thimi froiii the lleil Karens. 

Myeot-tlio. so ilesiguiited hy the Burniose, 

Slinii, the imine tlio.Pwiis give theni. 

Pa-ku, tlio name liy wliich they are known in Tonngoo, and to the 
Ills 1 Karens ; but it more properly (hmcites a fiiib-trilio oi !>gaiw. 
Blum-nfi-pglut. a nanio given to anotlier siiVi-tribe of Sgans. 

■\Vo-wa, a .sinall sub-tribe of doubtiul origin, hut probably originally 
Sgmis, 

IblltAI, or PiK-VA. 

The Bghais have no distimtive name for themselves, liesides Ihe-y.a. 
Bghai is the name the Sgaiis give them, and they reeoguise llm 
name s/> far us totijfidy* it with an adjeetivc to snli-trite among 
themselves. 

Bp.hai-ka-ten, " llghais at the end,” is the name ,a the Tunit: 
Bghais > 1 - iise.l !■,'■ tUi‘ P.mt Bghais ; lieeause they live at the e.xnv- 

mity of the tiibe n'Mivnl Toungoo, , 

Tnnie Bgh.d-i'. the name given to the almve Mib-tvibe, i>y Engli-h 

wrilei beeaiw they v.e,ir imiies oi froi.ks. 

Ba-hai-ka-hta, ^-Vppev Bghai.” The Paut B.Jmis am i!nw de- 
nominated hyr> the Tnnie l!glmi>, beeatlse tiiey live on tie- -tie.ims 

Pam 'Bghai i-. the .lemmiiimthm b\ whieh all the llghaU Uiat wear 

jams me known *<• Fmgli-h writers. 

A vain, g, or Ka-yen Ay ■dug, “Wild Kaieus,” A the name the 
3>nrme’'e gi'.e to iiem.ly all the I’.ml Bghai. 

];eih-hy,i gsie. •' liuat BnlierlHes” k the Binutese name ol a por- 
tion oi tin- Tnnie leghai. 

Leik bjaguat, “ LiUh: BuUniiUv«" afo other villages oi Pant 

Bghai. ■ _ ’ 



4 FltwumlChimid'ii'ofikeKn’nai!^. [No. 1, 

Pra-pis-ku, in the jutnw ghvn by the Bed ifaroiis to the Bghah 
tlwt live near tlio Pa-kas. 

SliHrti-niiuiau 1,5 a .Btiruttwu (unne gisvii to a .’ab-tribij of 

Bglia.is. 

.Pi'iiy i!^' idni:! Iviiren juimo avipliotl to the SlasiVi-iTianau aiwl to 
j-onif oilier chuse voluU-il to llie I’ls'hiiU. 

-Lay ■i.iiiy is Ikirus.Hi, foi- a snii-fui-.- of Bgiuds, ealled Piov by tlio 
.ll«l Kim'ins.-'. ■ 

Shao-Jii-.o I' a iiHiiiO o’ivi.'u t.i'i a ‘}joh,.il tdari iti the Moi-th-eastura pitrf. 
of 'roiwijtoo, . 

K.u:r:>r, nr 

Tin- lu'd Ivis-fiiiS Iiavo tin ludue lbs theMwrdves, eja,H‘|>( Ka-ya. ov 
Pni-ku-ya. 

Ka-.vi-u-(iio, “Bml Kiiveii'’ U tlio liSkuu! given tltfin by the Bunuesr.', 
Oft aei'ouiit of the vetl-stripuJ pants liiey wear. 

Bjrlaii-inn-lita, Bgluii-uin-htiU', itaines. given tliciii tsy the Bghiiis, 
Eignifviug " EiS'-tern Bohai."’ 

Yung-laing, “ Bert Karens” is their name ainong' tlie Slims tribes. 

't'hi.'-pya the iiiiiiiu By wliidi tlu; Kay jteople ilesignate tisein. 

Ta-iy;i a smalt snli-tribe ol Bed Ka^Ul^. jiro thus ilenosyinatei! by 
the Ib'tl Kaieii.s thi'iiiselvus.. 

Yeu-ka-hi. the Barinese name of the above ehui. 

TliiS'vie, or Tha-vie-hi-kha i> 11 Ibni .Kan o li.iio " i.- 
their own tribe living ton iliiys’ Join'iiey iiliove lia.-i i, s-' d . 0 

and nho were separated from them whon .'1 .-n 

genevntionsago,-'. 

Ill .l>;tii, out' A^-'sisffint in Karenee n'liorted a i :: r (i. 

was sent by tiieiu to' Kareuce; the nlijeet of v, \\a..''h ■; -t.i:- -i "i; , 
fhu'tly, luit. it was niuler.stood as a ehailenge to fight, Pif i'-ii-wi]:;' 
is a translation : — 

“ Now. the wonlij of God and liss eomniajal.s iuvv,- eot,,.; ; , a . f- 1 
all xneti give up the, castonis of their ancestors, and lUO rnivs ii. i-jibit-. 
and live in peiit’e. As for tis in the hitsil ot Tii.'-d-', r." ruil tlv.- li 
iiipeiieeaitdobeythceoniJiiaiids; 

“ Nevertheless, at the proper time ive win hi, tki> ,1 0 .e,( ; aial vidt 
feast i.s not a, wounin’s fea.d, Imfc « iimns iiMS? ; .'O.b a is n fito tlm.- 
arnve.s to dance, we rs'ill ihiiico. And the .■dwth'i- of (I; - d’.-.id, and the 



i’/i ijfiiml Charcmier of the Kumm, 


spirits wii! Ifiofc on. Wo say to yon, if ypu wish to look on, come and 
look, and bring siv Old and spear. We have appointed the mouth ol 
Mnroh for the timo of holding the feast.” 

Pwo, or HEL’-I‘liI,ON 0 , 

The Pwos eull themselvesi Bho. 

Pwo is the name given tlmm hj- the Sgmi. 

Meot-khyen h a itamrj given them by the Burmeso, signifying 
“ liivor-kliyeiis.” 

'ralaiug'-Ivarons is a ilosigTiation they have in some published papt.'rs, 
ami they are .sometisims thus ilosignatcd by the Burmese, heeiiuse tliL'y 
are (niacip.dly Jouiiil innong the Tiihiings. . , : ' 

Shotmg is ii n:mu‘ gpvie.i to a .small snb-trilw of Pwos in the nortii 
of Toimgoo. 

T.uio, or Puf. 

Ttiru is the mime given to a tribe nearly rolated to the Pwos by 
the lied Karens, 

Khii-hta is tin; MP.rno they give themselvijs. 

Bi'-lu or is the mmu' by whi' li limy are fliariieteriwd by 

the Biirme-e. A pavf ni the trilie sh.ive the whole head (-Xi epfing 
two tufts iji h.'iiv, ‘'li'- nil eai-h temph-. n hieli !'ivos llmm a siitiieieidly 
fi'ightfiil uppearaiive to atvoimt for the mum; the Burtuesji: h.ive givim 
thfiia, 

Be-hi-ba-'hiicii.; i-tim n.oit;* giteti tlie;ii by the Kav tribes. 
i'lo-i'fUi.i, or i'n.ir. 

Mft-p'idtii is III?' imtiie of wie of the villagos. fruiu wlileh the iiiisskiu- 
avies ha'io imnnd lie- V. (oih- tiila-; but it i- a uame tine do mif reeotr- 
niv Ni '■! ie-r .dl e.i!l mail Platt. Simiil a-> !-> file tribe, 

ther ' are lo.o .‘f thr liit- i-csit dial>‘i'ts amoiig (he people, ami wo 

have l';i a'.aii. Pie 'o for mini, iis iM-11 as Plan. 

'I'll! •- Wki-i B'S'” K a ii.uae the Biinttese give them in .".omn 
Hettlemeuls. 

J>:j,iia-lbvo i» ii di -seat.itiou "iiziotinm.s given tliein. 

K vi. t«.lIK;tIO, or i’llVI-lilA-YOTiNf!. 

The fCai. or K.iy. oi' tlaikiio have no disfiiiettvi! mame for theui- 
M'lve... b.'vofid Pia-k.i yiiuiy, or Ka-yoimg, their won I foi tnan. 

Kr< ai.pe.iixieeaiiomdly n-, .lesigmaing the people, but it uignilmu 
liii-l ill their dialevt, and p!«peviy dutmtes the country. 



!■ r - 

\:-t 

' l. 

Ij PllftHtui Ghc‘TUl'‘l':r 'tj tlie KuTiHW, 

lC«i\ oiv Kay is !; 1 mi Rftttw given tlicH'i. br lire IJgiuUe. Lilt f!iev never 
un‘ it alif!!0. '.riiev itiitlit: iliree aivisioiw oi tbo tiiin-. 

Kaii-ldn-n ‘HKijfcr-Kai/’ Milorwiii[uKtl t.> 

" K;ri- 1 a “■ Ltjwt-r-KiU.,” 

Kai-j>i*>ya ■■ Kai s 

i ■' t^ai-Lhi) is til" iuiiiift wlsii-h tile Ijurinf-? g'S'-v- tin .n ki i-i i'aii'*ii i,f 

i :■ tlai l:!glii.u K;n-k]!>:>. , ;■ ■ 

if tlw n.‘i;i«' ili.- Itnl Fv.naK-; tlii-uu 
II iftnvii' il ;i 'ni-iH ti'ibi- ivlat-.-i; t-i !li.' K 'V. aU'i ‘b.i. ..lauie.'t el 

!■ ; liv tlie ISifli.'sif. : 


. , lla.'lit* is tlwe iKuw'i tltey give tfieruiv-Ives, 

- ImvNaf lu'. or Ij.it'. ■ 

Tijc avis ici.lti’d t,» lil.' J.’ivi.s by lb-::- !. e 

'ri.un.ii'iliu ilf tl!>> Uiuni- g'ivi-u liiein !.y I'lie v ■. 

I'.i as! i'i till'; luniia by u liii-lt tiivy v.. 

j, Yhi‘t'<" ia liotlilitg- fo a-fOviate fhif, tribt* u'ith tfie K,<r<‘t:' bit! tfn-ii' 

i'xvv^uiny that the ii.ji'jili* bavi* t'na m-j,. .isaiii " 'v b.-'.- ■■ .■ 
a:" ;, Bliaii tribe. 

VS' :: ■ . . tsiias- Kmjkns.. 

'I'ii'; :g,ii'-i'!C iiiiiiu,’ thsii tla,* Sliaus give t!"- b. :b : "'.i!'. 

(■(•iiii'.rs is i'aiig-, wbisrli is sai'telli"! in ibium.-.i' i'.i . V ■. '■!' ^ i; 
Itehw Wf hiiVt." Ilf tbe fnllowing Kavi'n sribi;- i;- .''i ,.'i ■ y • 

wliivli nc kiitnv little- ■raore tliun tilt; iiavnes. 

: YbiHir-laiigj *' .l.»bu;k Karisiis,’’ 

iS :-,. i. ■ , ¥iiig-lian. . i 

,'¥(;ii-syik. . 

Yt‘in. 

Bob. or 'JV;ok is tlic names tht! Sliar.s ^iva al! ilo; kifi i* shat le i le 
ill tlie Buiiue.sis toiTitnvii.:-. iiltliout ili-stiuciioii <>•, re- , 

t'l(Yfll'-\!. t'llAUlf'n.ili.S'li”,-, 

' Thongb ike jivceedhig triU'.s avi' njie in langiwgi*. tb, ,, .m; m aiiv-t i 

one in anything else. They tliHisr inateviulU' in liv iv jiby-iv.ii v!i«- 
Tavteii-tio. 

1 Till.’ r’a'iSf iiin! Toungilinsi, tlisil t!..ti!ili\ inli-.b;' tii' u- . .■ 

I'll* till! Biuiiiesf. who inh.i/'if siniiliii' h'rabi.'f.’s, li. ,i- jliib-ii 
' tirtils iinn’f tli.ui they vesumbie liie tv.’iii.its ili o nv - b i a to. sii.ni;' 

] tuhif. Tii'Sy .‘(Ve il i-hni'( :iiu.>i.-itluv jt.'njile i\ith ias 'e thiO* 
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tlio Bui'inese ; Viiiile tlic uiOTintaiueors are usually of little imiKelo aiul 
small liiTib.s. It is apojjaha' idea tliat- mnimtiiiueevs are stronger, and 
Imrilier tliau lowlandevs, but, liowovei-, it may be in other lands, it is 
certain that in IJuniiiih the vnountaiii. tribes are weaker people than 
tliose who live on tins plains. 'I’lie cause, liowcver, may possibly Iks 
other tluui the locality. 

In stalnre, all the Karens, excepting ijerbap,? the northern tribes, ars; 
shorter on .an fiverago tiinii Enropeaiis.. In a promi-ieiioiis fissoinbly of 
one huiulrecl men, emln'aciug .sovoriil tribf's, iwa Jhs feel seven: 
inches high, eight wexv Jive feet six an-l a hidf irielie.s, iirul all the rest 
Were slnirtcr. An intelligent, rnuri that measiireily/jrtryee/ y/re iiiehes 
and a /lolf, was ciinJident ili.it ho was tailor than the average : of 
Earirmi, I shouM lis the average at ixron fiir-. feel Jmrv oxitl xx holf 
to Jive feet Jive. The shortest man I have measured, is a Bgiiai cliief, 
who ivas only /.ii/i'jic/ id'jht iuc.hus high ; and the tallest Kiireu 1 have 
seen, was ncit quite 8i:!c feet. 

xi cortipaiiy (:>i one Iniiidred Karen wonmn had only two that were 
Jhie' feH one iueli high, eight \vere ala>iityi)/<r/e':t fcii .- atiil the rest 
[duirtt'r, Tim a'.'cr.ig'e be iii'-rc thriiiytu'/yitt niii". The shiar,- 

e~t woinaii I h.ivc iMt“d, wn- /‘ler jt-'fjirr. 

fu diih'it'ut vlii.Vi'is. ill-' avi'r.igc wmibl vary ciuni-b'r.ddy from floi 
itiirtve, .V villiisyo oi 31':)p:.ch.'is', on thohilb;, tdwt I’lni be .seen with .a glass 
from the city of Toui'.g'oo, is veiuarkable bii: its sihoit men. fspechiUy 
til'* i.i'cs 1 I’.oubt tiii'ic ill Iinr "ii" ov.-v live Id t hi'i-h. thi 

th'i ci'hii.irv. the ii'irihi’i'U na'hai.. andi ti.'ikii •' ar.* c iinp-ivat ivcly f.ill, 
poib.ipT ,'s t . 11 . ii-'i ill'". 111 Iviiiipii.ui-* ; bill fli'iy iirc a smail ininuilty ; 
ii!(il 1 . tiiil'iit-' fh. ir sii|...’ii'iiity, in p.nt, lo (he higher and eoiih‘r 
rcgi'in that they inhabit. 

'I’hi.iigh Sill dl in ~!.i!!ir.‘, the Karen~ iippeav to in' t'diiraldy well 
jinijinili'iie’ 1. Xt !iii-v.'.iii:i' 4 ' ‘li'jir..iji 'ition hdwiien differ.'n! paitsoi 
tin; litiilv has ill'll.!) Hot 'd. 

In fill.-'" pl.t' 1 1! t!!!' bii.h" uliinh .ive not e.xjiuM’d, tin; norflu'rn 
Kareii', .if l.-.et, are ns iiie I'hinese. The toimg penple. both 

male iutd feiii.ib'. .''ineiij: the (iai-khos and uortlitrii Hghais, oiten 
shiiW red and i.i liite in I'tnava: eontrtist on their ci>ui!t(')iaiH;c.s ; altn- 
gcthfci unlike the miiiunn ehiv enhuiv of tbeir luortt wiuthern it'laiivPK. 

I huvij met uith individual-., wh«>, if st-cu alom*, wotilii be proBotutced 
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jiiirt Eiiroppuii. ' IwJf.‘(‘i?, If -isot to tlit; sHn, h'.'.im* nf titi-iii 

v.'Auid I'm:; sis fair, I tliinfc, as niaiiy oi tlj« iitliuliitfiiits of Noi thta'ii, i'lii- 
rape, 

'I’lie yellow tinge of tlie Oliinese is veij ilissiiii ily sue!! ou laatiy of 
ilie Kar*;i>s, iiraiwnlarly tin:' fcmisk’s : atsd yellovi’, iis ’.'.'i.'ii ns wliitf?, ■ is 
<M'ii!sidtwcdli;uidsoiite. by Kratai eouncfisst-ui's of ttessiev., 

, Tlii*- liuif is stvaighf it.si-1 eoarag nsiiaily jet- liliedc glti:!?: n Sew liuve 
kvowiiisk ' 

Tito eyes'sire'eoViiniouly lilaek, init ;w v.-e T»voce>.Mi ■!io'i !,lf 5 Hjiusy 

oytSs .uri! msit. 

Tine lii.'siti Is pyritjuuliil. ibe o; ih • t'l-i- «i< i 's l!ii' el.i'i I' 

liont's Vvidoi'. Sliiiu ftevoss site teidjiSes, aiid ll't* laiil/i' <,ii iiie jio.i' i!„'s 
only sliglitly.fibfjivu i!i<s lastfl., . Oemsionaliy a deeiiit;i! lloiiifit) Sstise is 
st3fin, last tlimV is a di>|)ressian between the eyes jiot: ji.is-u'-'ii by 
tbi} Boiiisass. The f.'icss is lozeiigo-sbii'i'tjii, mal tbe whob? coHUtijiiiiiioe, 
in, ty|ii(;al sjweiniens, is Mongolian. Xliere is !♦ gfcint iliyei'isity in iiiili'- 
viduiils, (mil lliese traits iitro less ifevelorioil in tlm niffre Sg'ims 

and Pwos tlutii in the Avililer Pitkiiit and Bglmis, 

It is not easy to deseilbc the ; clinraeienstU: w;i:)iinterianeos .otilsfy 
differaut tvibds, yet then? me clinvaeteristie, difu:rf.'iiet'H, whieli tl)e, (;X' 
perieneed eyo: detects. There is eonsulerdbli} ■ ,hi loejdity. ' wlueli 
uffeets the eountenaneo, . apart froiii tho differcoii'e (if race. Tiiii- the 
Sgmis of Tavoy, iind Mergui can iismtlly bt? ilLstiivgttislied fro ' tho 
Sgjius or Pakus of Toungoo. Ei.lncaitUHS also aiTeds the (Siittf!. 

The Karens that Imve btcen educated in (me Misision .syliiiols }t>i(k' 'likij 
Jluite a different tribe from their wild coiiiitryjiioit oit the Jiiils. 

The Kiirpus.rartily iiuiny \vith,ot}n?vjjiee,s ; loit, aiiwng tiioso who sire 
BoUli'd iieav the Bfcrndsp, a Burnitm Is sosnetinio.s n.oiiid tvidi ;i Rjinoi 
wife, and in every iiiataiwe that has cum.; nii'ii-i- lu'. p.-i' -i ..!-i :v.s- 
lion, ilio childmi, have 'had a sir.nig ihiroic'c c.i.i ..f . -.oi.).- c 
There in a villago near Toungo.s win-i... ihcic ;i!.. ..i-< , i i- .a sis j..,;-. . 
ed families; JSuroppans do iiot distingni-ii th. m Bo:’., si.s. 
persojjs acrpiaiiited with the Karens, roi.ldy ri'co.;ni'c th. nj u- o ti.i--. i 
race. Tliore is a village, henvewr, ou the i!!..iini.iin-. i-.iU'd “ I'ill.u-c 
of Talaiiigings,” that tradition says wm,-- smiI-.I by a |■<•l.!l..^(iv ..f 
Talaing men who fled into the jungles dmhig hi,<iu> ra' t.li,c wm^ iu 
Pegn two or three (if-utiirles ago; but the, re U very Hah- it, the iv.mi- 
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teriMiccs of tlioir d(3seen(.lants to distinguMi tlieni from otliei' Karons. 
Their faces are a little longiir, their check bones not ijiiite so widely 
expanded; and their faecs liavc a liltlo le.s.s of the loKengc .shupo. 

Births. 

'Wlion a child is borU; in some clans the mother, in otlier.'s the mid- 
wife, cuts the Hinhiiieal cord, and puts the jihmenta into a joint of a 
large baviiboo, utid wraps it in a rag. Tho lathc-r then takas it and 
iKiiigs it up on ii true. An abortion is treated in a like mfumor, hut 
tJ.:.e tree iicleeted is .'i specie.s of Ficus, ainl the abortion is supposed to 
beccuiW! one of the Ciomhvi that are so oft(3a heard .singing at evening. 

(in returning to the house, if the child Im a girl, the lather goes 
timuigh tin:; jiiuitomimt} of perfonuiiig a woiuau’a iahourt!, beating 
paddy in a mortar, ami tho like. If a boy, lie spears a iiog, and, soiziug 
the first ruau he meets, wrestles wilii him, to indicate what his .son 
will do when he ('omas to manhood. 

The knife with whii'di tii« navel string is cut, is carcfnllj- preserved 
for the tdiild. The life of the child is supposed to be in .some ivay 
conneeted with it, for; if io.st or destroyed, it is said the eiiild will not 
be long lived. 

Abniit tic* tliird day, wlnn file navel stiiug shiuglis uinl coiims 
away, tic) father lakes Iih net. and, uith a few hieiids, gucs out li.di- 
iii!.; and hunfin.r. T;;e ^iieec-;.-, of tlii; p.ii'ty is deemed pi'ojihetlc of tin) 
char i>ter of iho eitiM, If mu h ti-Ji or g.une is ootained, he v. ill bo 
pro, 13 ; ii little, he will be unftirfnnaUi, .. 

( , tlic. rer.ivu uf ih<’ p uty, a feU't i, ni.ido, the friends are invitetl, 
and file, ebij-i i., |i ij'itieii and iwuurd. Cliildreii are snpjiosed to cunie 
into the 1 d. lib'd. and nulc'S th.it .loiileiiieui i.» reiimved, tliey will 
he unfonun.ir.’, and un'Ucec-'iu! iu tiwir undertaking.'. 

Ail Ftib'r uik--., a JtLin -piliil iH'bamhoo, and, tying a noo,,c at tmo 
CBil, 'In; jiiirs it down the child’s arm ; Kayiiig : - 

'• Fan away ill hud;, hm away ill . ucecSs ; 

Fail ;s«,iy iiiahiiiry. fan aivay unskilfuliics's : 

Fan away .'low giowih, fan nuiiy jlillieulty of growth ; 

Fail away '■tuni.eiiiiO-.s, fun uwny piininess ; 

F.iu awny drowdncss, fail iivvay 'lapidify; 

J'aii uc.ay d'dia-e.lnei', /an awtt 3 ' ivrctcliuilne.ss ; 
i'ati awjij the whoh' emupkttdy.’' 
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The Eklcr now diaiigos his motion ami faiis up the dilMV arm ; 
saying; 

“ Fan on power, Ian on influence : 

Fan on the paddy bin, fan on the paflfly ham : 

Fan on followers, fan on rlepondants ; 

Fan oh goad things, fan on appropriate things." 

Ho next takes a bit of thread that has been prepared fur tli'> pur- 
pose, and tying it round the child’s wrist, says : “ I name thi'c A. E. 
using the haine; that the parents had previously determined upon. 

Sometimes a name is eeleeted from among tlieir tmco.stovs, or other 
relatives ; but in sneh casc.s they are always careful to seleet one whose 
hearer was rich, or valiant, and pu’osperous ; ever avoidiag the pour 
and unfortunate, as they suppose the liame inflmsuces the character of 
the man • 

Often ft name is selected indicative of the state of the pareat’a tnind 
at the time the child is born. A. man rejoices at tho birth of a KOti, 
anti he names it “ Joy.” A mother is suffering, and she calls her 
daughter, “ grief.” Another has a son born wlien he is hoping for de- 
liverance from Burmese oppression, and the advent of White Foreign- 
ers, so he names him “ Hope.” 

Frequently a child is named from some circuinstaneo connected with 
its birth. One is called ; “ Father-returned, becaiiBc tlic father ro- 
turned from a journey just as the child was born ; and .mother is nam- 
ed “Harvest,” because born at harvest time. For like rea.s<ms.we 
have, “ New-house,” " Huu-rise,” “ Evening,” “ Moon-rising,” '> Full- 
moon,” and “February.” 

Sometimes tho child is named from its appearance, and hence we 
meet with the names “ White,” “ Black,” and “ Yellow.” “ White” 
is about as common a name in Karen, as Smith qp J.jues in Kn g%‘h. 

The animal, vegetable and mineral kingdoms all oiscsv-donaily furnish 
names. There are “Tiger,” “Ycllowrtiger,” “ FieTOe-tiger,” '■ fJasir,” 
and "Goat-antelope;” “ HorahiU,” , “ Iferon,’! “ rrincc-bir.l.” and 
“ Mango-fish ; ” “ Eugenia,” Job’Hc^,” “ Cotton," “ Gobi,” Bit- 
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" Fatlier of swiftness,” If lie k a good stot With a tow and.arenWj 
he is called “ Father of shooting,” When, a girl is clever to contrive, ; 
she is named ■" Mother of ebiitrivance,” : If .she he ready to talk, 
she heeomes “ Mother of talk.” ’ 

Sometimes the name is given from the pereonal appearance. Thus, 
a very white girl is called “Mother of white cotton; ” and another, 
of an el ogant form, is named “ Jlother of the pheasant.” 

Occa-sionally, the nnmo refers to locality. Thus, one living near the 
Sitaug, is “ Father of the Sitang and another, on the borders of 
the Tlbnkyokhat, is “ Father of the iEbonkyckhat.’’ 

Frequently a second name is given withpnt “ father” or “ mother” 
being attached to it. Thus, a handsome young person is denominated 
“Yellow-rising sun and one with remarkably long imir, “ Home-tail.” ^ 

"Wlien a man is married, and has a child bom to liira, his name is 
ehanged again to the father of that child. The mother's name is 
changed in like manner. Thns, I have a Bghai writer called Shie-mo, 
and hk father i.s known a.s the “ Father of jShie-mo; and his mother, 
as the “ Mother of Shio-mo.” . 

Whore there are two persons of the same name, they are distingnish- 
ed by appending to their names the names of the villages where they 
reside ; analagnns to the JJorinan dc followed by the name of a place. 

The Bed Karen ceremonies, at the birth of a child, differ consider- 
ably from those noted above. With them, after the iliild i.sdirce days 
old, the time at which the'mother is decincd coiiv.ib'scciit and able to 
walk out, a k made by the pareiiU, and (he hou'.e is open for ail 
ly com.' iiii'l eat and iltink who chmise. .Ml who ■■tune an* trenfi-l as 
brethren. After the feast, the mother takes the child in a wiepper, 
on lor b.nik, atid gix'' dewtt out of the houv. tilie k then siii;»wl, 
by a b'r.d dL'iaciii, to proceed to the paddy field, but in fad sIm- goi's 
out. a fi-w yard*-, digt the groand a little with a hoe, ot -jiade, jmlk up 
a few n r-r-k, an I rcuivna to the hoase. TlfM) are synihohe.il act-:, by 
which tiic inothor pledges heradf to labonr for tim «nppi>ri ot the child. 
The mother nc.'tt carries her babe to thehonses of her tie.ii relatives, 
v\hevy the people visited pnsettl the ohiliL 1: ft boy w‘il- --ib'i t i'lm: 
if a nirl, with beads, nr a chicken, or a pig. 
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after .some relative, that the menior 7 of their ancestor may i),, pro- 
served, 

Infautieide is rare. Occasionally, wheq, the mother tlies, the infant 
child is killed and htiried with her; and I have known a woman con- 
fess that she killed her Uttla sister, soon: after her hirth, becaase it was 
Ugly 5 but such things are not common. Children are not exposed. 

No measures are taken to alter or modify the form of a child, or 
any hf its limbs. It la carried about in a wapper, naked, till it can 
•walk, when it Is sometimes clothed in a loose tunic ; but more often, 
it is allowed to run ahont naked. No modification of the lhalM ia 
practised. 

Among no people are children, taught ao little as mnong the Eatens ; 
and nothing is tanght Ihem to inndify the character. Biey grow tip 
like weeds, and ai’c remarkable for nothing so much as for their wilM- 
neas and disobedience. Yet,tbe Sgaus have a very Btringent injunction 
to obedience to parents. The Elders say : 

‘*0 children and grandcluidren ! respect ami reverence your mother 
and father ; for, when you were little, they did not suffer so mneh as a 
musquito to bite you. To sin against your parents, is a heinous crime. 

“ If your father or mother instruct or boat you, fear. If you do 
not feai, the tigers will not fear you.” 

They are also tatight to obey kings ; another of the commands of 
the Elders being : “ 0 childim and grandchildren ! obey the orders of 
kings, for kings in former times obeyed the commands of God, If 
wo do not obey them, they will kill us.” 

There Is nothing remarkable in the i^orts of the child. 

Thu age of puberty may be set down at from twelve to fifteen years, 
Tlip people not having had the meana of keeping their ages, unihing 
prcoiac can bo affirmed that depends on a knowledge of the age. Thu 
Karens consider fifteen as the mairiagable age. 

"While wiiung, six Karens came itij and on. inquiry, one his 
mother hml five children, two say thmr mothers had eighf, fwu (lo- 
longed to families of twel,vie childteir, and one man of about liilv yc.i.-s 
of age is ilm last surviving child of thirteen by one mother, IV'.’iocn 
that live to forty-five years of age pnobably hear on an avera;"; from 
uine t,o ton chlldretn. The Karens consider teu as th<‘ piuper e'>in- 
plomenl. , ‘ 
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A verse from an olii song intended to teach the duty of children 
taking due care of their aged luothors, says ; ' \ 

“ A mother can hear ten children, 

A child cannot hear ten mothers ; 

A mother bears ten children 
And her strength is exhansted.” 

Twins are very imcommon ; much more so than among European 
nations ; and I never heard of more than two at a birth. 

A large family ia, deemed a great blessing. AVhen seated around the 
fire at night, they sometimes sing : 

“ People’s Kyee-zoes many, I covet not, 

People’s money much, I covet not, 

I covet yonpg paddy ten cubits liigh, 

Good ohihlren and good grandchildren.” 


The proportion of sexes among adults is remarkably eqne), for it is 
very rare to find either man or woman over twenty-five years of age" 
that is not martied or has been married. The proportion in infancy 
cannot be very diverse. 

Olildren are roared with diflicnlty. Large numhers dir fh infancy' 
from want of care, and from ignorance of the proper way to manage 
the diseases of childmn. 

Nothing TCmarkable in their senses has Itch observed, excepting 
that their eyes are urkcommoidy good in seeing objects ut a dist.anc0 ; 
hut winch may bn the remit of habit. When 1 have kIiowu theni the 
villagOh on the dist.ant hllhs through my glins, aivl asked if they did 
not .see them plainly; the reply has ofteh been ; "Yes, but f can see 
them about as well without the glaas.” 

TIlc rvoiuen bear children to quite an lat« an age a-s Eumpenns 
Wemeu, ihak I choiiM judge to bo bctwc- , ' i-i\ ' ii.i, . , n, n 

)o oft'D ci’cn wLtli chililit!) at the hreast. 

Three yeais is ilw penod for which a child i« dei-metl enlitlod tn 
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Betuotiiai,. 

TIi'o Kmxiis go on the pi-iiu'ijile that inmTiages are liMile in heaven. 
They lielicve that parties ryho mam’: »lo so in aceonlfiiico with .an 
ineiit into 'whicli theii’ sentient spirits miicreil in tin? pro sente of ii.i.l. 
hefore they wore horn. 

It is a v’ery eoninion praeticc among: fill the tiiln’s. estepl the RtiJ 
Karens, for jaarciits to lietroth their chiMreii while yoiurg, ii not, iii in- 
huicv; They hnyo an idea that eliildveii av(i henefitied Ijy it. Ij .i 
child is .sicldy, the parent-s pay, “ hotter sof..!v a rvife for thi', 

ho}'. A tvifo iiiiiy hivigonito him atid make Ititn sirnjigfs-.” 

Some alia then who Iws a (htnghter is seieciod, and if the .parejits 
are agreed, and the fowl hones give it favv)mLhVn^^p^)nse. a feast is 
niiMhi, and the eTiihlron are hetrothed. Thu feast i« [irovidcd hy the 
parents o;£ tlie hoy, and one of tin* Mider.s offers tins jsniyeroi ii.- trothal, 
Baying : "Lord of the laud and tvator, Midvhie of the land and Vvati-r 
these two are engaged to he united in insirriage. itlay they linve long 
life, may they produce .seed, may their shoots spirout forth, may they 
grwv old together ! 

After a hoy and girl have been helrothed, should they, cm emnliig to 
Tuamageahle age, he nneoinpierahly averse to the nnion, the parent.s 
say i " Ah ! their spirits did not cousent, their guardian angels did not. 
Biafee the agrc 5 |pent.” A l 

Thoyotnigpeopksing: ';.'- 

“ God and the .spirit ; 

Wiilioiit their eoiiseiit, 

No marriage is liiiule. 

God and the .spirit, 

And with their cousamt 
No nmrriage is Btiiid.'’ 

Should there he H mulhal desire ti> sever the engagement, ih-' p.. 
rents of the yniith go to the friends of the girl ; .and nfti r tin- intr .dr,.', 
toi-y remark that the miiun does not appear to have heeji iigri i 1 to itt 
heaven, they say; "They were not planted together, lie-y vo'u- no( 
sown together, and they do not love each other. IVuiei -j.ih, le.s\i-. 
the viiNsel empty; flour tlivown out. leaves the hadtef eiiiotv Thete 
must he the Io.Sb of Indi, and the paying of huh’.'' Ttien the parents 
of the girl pay huh' the expenses of tint feast at the la-lmilial. 
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EsaASEJiEST. 

When a young nian ■wishes to taktya girl for a wife, the first person'; 
to ho ooiisultetl are her partjuts. It" they liiake no olijoetions, lie inti- 
ploys a go-'lietween to, transact the hiisinijss for liiiii, ■ 

The go-between takes a fowl ituil gires it to an KWer who eon.-nUs 
its boiios, and if llie resjionsc! is unfu\-Or;Ll/le,d,hi:‘ iiuitch is hroken off 
iiinl no further jiroceediiigs taken. 

. Wlien tliC! fowl’s bone.s are read .as njiproving the nnirriago, t In; 
go-hotw«:u goes to tin? purent.i oi thc girl. \v!icii, in some .suctions, the 
MUnviiig fonn e-ibiUaiognc taki’s {d 

1 .will craep nj) thy .stairs, I will tread on the 
steps of thy htihlev. ll’liou phintest uji largo lioiise posts, thou fiat teno-it 
(.mt wiilo lianihoo planks, Tlnm ciillest thysidi tin; master of this 
hoii.se, a gi'icrtl limn. When the .sun rises, it shiin;;; upon thee; when the 
niooii ristw, if shines npon thee. Thy head i.s. as lar.u'fl as a wtili pot, thy 
tongue as h'lig a-, the' gig.nitie In-, in jiod. ih-w will thuil re]>ly? The 
children lift tlreir lye.s on each i/ther. Tiny llh their iieait.s uu 
eaeli.otlier'i'i hau't, Will tlnm iipiu'ove?'' 

f/;Vf','S iMaii is tin- horse’., timtli ; the elejiiimit’s tusk. 

M’oiuaii is a tr.-f’, a lunihoii. W’e are the uinnati, tlnj fetinde. Wo 
eauiiot roin'li distant waiers, iior arrive at far oi) kiii'ls. We dare Hut 
seijit.) those who nu'ire ns. weilare n-it hUrike leak ag.iiii. Tii« man can 
rtaeh n-ati-r.s, aiei anivi* at distant laiels. t’an ho tnko iip.m himself 
the eliinge of ii house anil a (hid? 

(in-hth'-- • I ). — •• Fear not, he tint aiivious, for the house ttwl the 
IHolher il)Iii',r, uoeiipy mother’s i-hamU-r ; iiitlier diiiig. urviijiv hither h 
hidi. H> liay, (In i,, i-, one ruii ; hy niohr, there i; one toreh. Fear 
nut. be amsiou., ir,r nothing.” * 

Ui-'-filrn,.- It ihy wori'l is ti'tle to thyself; if thy liing'iiage k 
faiibiul to liitsi'];' ; if thy tvor'i i.s one. thy fooi-jeiai one —Let not the 
tre.‘ d'.jj.iit from itssiiadsiw, let not uniij leave, his place -very good, 
Thou art a hunting dog, tlintt seciitost lUo covert ; thou tracke.st thu 
gnme. Art thwt suti.-jiksl? ’ 

(fo-heii''!' ,.. — I am a himtiiit:' <log, and in scenting the hiding 
piaee, and iraekiiig tiie ,g«tae, I have got to then.” 

<urt's dimnliun . — “ Thou art a hunting dog. What ornaraents hast 
thou brought ? Let me take A look at them.” 
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Wlieii the worlv of tlie go-botweeii is donC; the fr5<;iiils of the young 
>niin tiilco a Img, an os, or a buffalo, aeconliiig to their cin.'umstaiu-t's, 
and, leading it ti) tbo dwcdling of the parents of tliO girl, they kill it 
and c; sum i no its gall Idaddcr. If tbo Madder is fnll, they say thi,! 
omen is favourable to the union ; Imt if tlaeeid, eontaiidinr littiy litjuid. 
it is docined unfavimraiilo. Still, a feasi is inadi?, but it is eitieu in. 
eadnesB, and tlie peojdc muninir, “ If tlu-y are niurri "d. tier util have 
no chiMreii; thoy will be unsiieeessfii! in their liiidertaldugs and tley 
will die yoiing.” Sonictiim's the nnuTiage is broken osi, and foiuetijnes 
it proceeds. 

If the g.d! bladder be phniip, there u great ivj.deing. and .ill ,-ay, 
tho conphi will live to old age, and buvo a jHiun'i-ou.i p.nti'ihy. Be- 
itirt^iartakhig of the fea-st, an Elder takes a Mi i.f the liter .md vhecra 
of the animal together with boiled rice on a jdute, nud, (irtiiring tlieni 
out on to the earth, pray.s ; “ Lord of the heiuen- and taiiii. L.mi of 
the lofty hiountains and liigb hiil.s, wi‘ give thee f..od and diink. 
May these two persons prosper iiii>l he Miree-'fiil, non tiny li.ive a 
ppstority, imiy tiny live to idd age, that tlay ni.iy biing up sons and 
dmigliters.” Aitc-r the prayer, the i‘Mer-, eat, and lie-n e.ll tin- p>’,.pk. 
eat after tlieiu. After eating, the\ drink 'phit-, b.- u kyee &vs, 
dance, and sing songs. 

After tlua ehgageinont feast, .soinetiiaes tb.< nianjage lukos p!ae<* in 
ft few days, latt fnapiontly, for A'avioiis Rii-on-.'. ii is dutiyi d for a ron- 
slderable period, ROsactirnes for years ; im*! v. ben llie d-i.iy protract- 
ed, it is not tineoriiinon for the engageiaent to be br,.kvu off. 

Should the girl refiwe to iiillil her contniet, slo- ani't pu ail lUo 
expenses of the ciigiigeiiicnt feast wkh inteiest. {f la.g «a- kiib .1, 
she tiiust repay a buffalo. ; tf a horse was oUered. -iie niu,i i‘ pay an 
elephant ; and Ihero is the slmnie befiides.” 

Tho.se esaggefitlcd deuiainls are never f*.\ael<‘d (i> t!o‘ b f t<T. In 
general terms it is said If a man hniiks hi.s eie.;avi'iii> !(i. h.' I.ims 
his outlay, if « gul breaks her ('iigageinent, -he lon-t pa;, a line, ' 

If a young niau wishes to break the l.•llg.^ganlel!t, h- pnbli.iy ilc 
flares that he will .sactiliec all the affair has e.isj him. ami ask no 
return: " Lot the fond '‘as ii the hank had taken it, 

Let Iho food 1 fnniished the parents be as if the lister m- leopatil had 
devoured it, Let the presenls 1 made her roLitivt-s be as if sunk in 
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tjio water, or (.lestroyed by fire." ■ After tins public (loclavation, the 
girl is considered at liberty to receive proposals from others ; which, 
without it, she is not. 

MAniMAOE. 

Ti there are no nhstaeles to au immodi.ife uiiioii. after an iiiterval ol 
two or three days, tin; relatives of tiic hri-lc vondnef. her to thi' lionso 
of the Iji'idiigroomV jiaveuts, with a proecssioii of her fritjiids hlowiag 
liiniipit-;. When the bride asi-entls the huhler into the liouic, water 
is jamrcil ou her almudaiitl}' fr.nu tlte. verandah, till lier elothes arc 
wet throiigit. She then eats with the bridegroom's relatives, and, at- 
tended by her female friends, .‘■he goes into llic ehianlier. The yoimg 
iiKin'b fi lends iiiake pi-i-ents to idl the paity, giving the must valuable, 
to the relatives of the ),>ridc. * 

IVlieii till! time for the ei’injiany to sej.arate ajijiiviiielies, two iif the 
Elders lake a ciip of spirits, whieli is erdled '■* the eovenant drink,’’ 
and one sjteak.-i for lint Inidi*, and the other for tlm bri iegrootn. 

One .‘-ay.s; ‘‘Now the woman is lliy wile, thy danghtev-in-Iaw, 
fliiini own daughrer, tiiy own wife who will live with time. Should 
slut he diowm'il, .‘‘liould .‘•he die by a fall, sJumlil she he bitten by 
ii poi.siiiiou.s snake, we ean .'•ay nothing. lJut .•‘houM she he killed 
iu a foray, should she he carried into i-fipti\ity, should .-he be put 
ill bonds, thsui tntist puivhasc Intr nvedoni, or olhain the price of Imr 

blood," ... 

The oth(‘r Elder thmi .-ay-s : " M'hat thou aayest Is true. She i« not 
tlic eliild lit uiiotlier, she is jny ehihl, iny wife, my daiighker-iu-lttw, 
iSlimiM she die l>y aeeideju, I can do nolhing. T will lay her out, [lUt 
food In her mouth, diiiik by her sirle, luuki? a luiicral feast, and Imry 
hej'. ]lnt slumld slie be carried into slavery in a nway, T will carry 
a kyei;-;;ee for her redemption, and thou must, deiiumd a fnie. 1 will 
carry spirits to drink, tinm must spread out fond to cat. We together 
will {lurchase the woman. lint if we cannot obtain her if .she has 
been killed or is lo‘,t, wo will demand licr price. If I a.sk her price in 
kyee-zccs, thou must demand it iu alave.s. Wc together will make it 
a reason for making ropri.'ials; and if I ata the father of llie foray, thorc 
shall, be the mother of It. If I am the hcfttl of the foray, thou 8ha4 
call (lie uvmv ; itiul if I call t|he atrmyj tlmu siialt he the lieiul oI the 
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foray ; aiicl: Ave will work togetlier. If I go first, thou shaft como last ; 
and if I come last, thoii slialt go first.” 

Each 0116 then gives to the other to drink, and each says to the 
nther Be faithful to thy covenant.” 

This is the proper marriage ceremony, and the iiartios are now 
married. 

Noiv, the people .say, they are man and wife and may live where they 
choosej with the , parents of the man, or with the piiront.s of the 
Avoinan, or may live independent of both. “ They may have food or 
no: food ; clothes or no clothes ; may live in peace, or fight and quarrel. 
No one will interfere. It is nohody’s business hut their own. No 
one has any right to control them.” As a matter of : fact, hoivewn’, 
the young man usually goes to live with the parents of his wife, and. 
reniains.with them for two or three years. 

Marriage ceremonies among the Red Karens differ materially from 
those described above. They never betroth their children in infancy, 
hut leave the young people to make their own engagements. 

Wlienthe parties have agreed to marry, the man kills one Or two 
hogs or fowls in his own house, and makes a feast. , To this the 
friends of the bride, malo and female, conduct her ; and she eats, and; 
drinks, and spends the night in the house with her companions. 

In the midst of the feasting, and in the presence of the whole com- 
pany, the bridegroom offers a cup . of spirits to his bride, who drinks it 
up; and then he asks Imr ; “ Is it agreeable? ” To Avhich she replies r 
“ Very agreeable.” 

The ne.Kt day the bride returns homo and makes a similar feast, to 
which the bridegroom and his friends go. It is norv lior turn to 
offer the . cup to him, and ivhen he replies to her question : “Is .it 
agreeable?." that it is “ very agreeable," the two are regarded as 
■married. ■ . . ■ ■■ . ■ ■ ■.;: 

Often, however, the reply i.s playfully given : “ Not agreeable,” and 
then the feasts have to be repeated till, the favonrable response is ob- 
tained. 

MarriageSj according to the Bghais, ought to be always contracted 
: among relatives, First coirsins mairy, but that relation is considered 
. ttiulesirahly near. Second cousins are deemed most suitable for 
marriage, Third oonsins may .marry withoiit impropriety, thoiigh that: 
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relation is considered as uucleHirably . remote. Beyond third cousins 
marriages are' pi'oMbitacl. 

Chasmiy, 

, * ■ 

Among the Eed I^areus, chastity, both with married and unmarried) 
is reported as remarkably loose. The commerce of the sexes among 
young people iadefended as nothing wrong, because “it is pur cmstoni,” 
The Sau-bwakepho has a regular rule to give six rupees damages in 
cases of rape ; but the.se are the only cases of crim. con. that he enter- 
tains in his courts,: 

Gliastity is cultivntcd, however, by the other Karen tribes ; and one 
means by wbioh it . is preserved, i.s early marriago.s. The great majo- 
rity are married soon after the age of pnherty. Still, while the yourig 
people are as chaste as most people in Christian nations, lapses among 
the mavriod, are not nncommou ; hnt illegitimate children are very 
rare. 

The Sgaus at least are not wanting in good precepts, notwithstand- 
ing, for a contrary conrse. The Eiders say : 

“ 0 children and grandchildren ! do not commit adultery, or forni- 
cation, with the child or %vife of another ; for the Righteous One looks ^ 
down from above, and these things arc exposed to him. Those that 
do thus, will go to hell. 

“ If you meet the wife of anbtlier, avoid her, and pass on the lower 
side of the road.” : : 

Tliongh the Bghais do not appear to have precisely the same form 
of command, yet they regard adultery as particularly offensive to God, 
and as being the cause sometinies of had crops. . , 

Human nature is the same every where, and the betrothal, of child- 
ren ill infancy often results in unhuppy marriages, and unfaithfulness 
to the marriage tie. ' , . 

Sometimes the parties, bn becoming of marriageable age, so dislike 
each other, that they rebel against the .authority of the Elders, and 
form oonnections for themselves more congenial to their tastes. ; ' 

PoLYOAMy. 

Polygamy is neither permitted nor practiced by any of tbe ICaren 
tribes; but Karens who livp in the neighbourhood of the Burmese 


20 


Sotiial Gusloms Sc. of the Karens. [No. 1, 

soiiietimcs adopt the Burmese custom of taking an additional wife, ns 
they da that of worshipping idols.. The Sgtiir Bkleih charge their 
. children : ' 

“ 0 ‘children aud grandchildren ! If you have one husband or wife, 
lust not after another, male or female; for Q-od at the beginning 
created only two, one male and one female.” 

Divouce. 

Divorces are not .imfrequent, arising often from marriages being 
made hy the parents of the betrothed in infancy, and the children 
grow up without any love for each other’. 

If a man leave.s his wife, the rule is that the house and all the pro- 
perty belongs to her.. He is allowed no claim on Ms money and 
valuables that may be in the wife’s posse.s.sions, after he has left her. 
Nothing is his hut what he takes with him. 

If a woman forsakes her husband, it is usual to allow a share of the 
property, but no more thaii the husband consents to allow. 

Widows, 

Widows retain their husbands’ fireplace, and endeavour to, support 
themselves. When young they usually many again; but if old and, 
unable, to support themselves, they , look for help to their own 'relii- ' 
tions, and often suffer from neglect. The obligation to treat widows 
kindly is recognised in theory, hut often neglected , in practice, Tiro 
f.ollo,wing. story from the ; Bghai gives a too true picture of dhis 
matter. ■■ ' '' ' ' 

“Formerly, there was a woman whose husband died, and leftdmr to 
■get a support as best she could. All her children were small. 'Their 
father had ,. forsaken them,, and the rnother took care of them . in any 
corner or interstice she could find. 

“ She had no relations of her own in that country, : She had none : ; 
: but: her husband’s relatjpus, aud her huShsjnd was dead, iiiid liis rela- 
:tiona::WOiild not help her,:: She could not therefore get .curry to mat, 

.^ and: she .fed her of the blossoms of the wild; : 

plantain flowers!, these she called to the. children “brains,” and they 
knew not, but that was the proper name. 

“ When the neighbours heard the children say they lived on hrainfs, 
they said ; ‘ The woman is a witch ! Momiiig aftei’ morning it is 
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brains ; eTening after evening it is brains. It must be she goes aird 
gets buman brains to oat. . We cannot get so many brains : ami they 
have no father, Where can so many brains come from ?’ 

“After awhile they concluded they Avould; kill her for being a 
witch, and they made known their intentions to an uncle ofshers. Ho 
said ; * Wait till I can go and. see her.’ When at leisure, ho went to 
see the family. He killed a deer, took the head to the children, , and 
showed the brains to the children, asking ; ‘ Does your mother feed 
yon with hinins like these?’ They all replied : ‘ HOj Uncle, mother 
feeds us with hrains that are bright red.’ There are no fibres in them 
like these.’ ; ■ ■ . : ^ ^ ^ 

“ The Uncle then repented- Ms onguirie.s successively with the heads 
of ahorse, an elephant, a bear, a goat-autclope, a bison, a harking deerj 
a porcupine, a hanrhoo-rat, a .sijnirrel, a tupai, a rat, a bird, a fond, a 
snake, a frog, a fish, and every kind of animal known in the country ; 
but tbe children said to all, ‘ Uncle, onr mother feeds ns with no such 
brains as these.’ 

" He thought to himself ; ‘ It is not this, and it is not that. Surely: 
the woman is a witch, for there is no other kind of brains it can bo, 
blit human brains.’ So he concluded it , was best to kill her. 

“ However he went out hunting one day more, and all day he met 
with nothing;, so on his return home he plucked two sheathes of vvild 
plantain bio, ssoms, and bringing them into the house, he Hid them 
down by the :W'ash stand. ; : One of the children saw the bright red 
sheathesl ‘ My uncle lias brought me somo hrain.s, I will eat them alj 
myself, I will not give a taste to any one else,’ All the children 
rejoiced greatly, and, said ‘ These are tho brains on wMcb motber fed 

“ Wlien tbe uncle knew that bis, niece was not ,a mtcb, he 
almost fainted at tbe thmight of, baving so nearly consented to ber 
,, death.” : ' ' i ■ 

■Food. 

■■■■#,■■ 

A Karen is a most omnivUrbus animal. Always excepting th.o 

feline race,'be eats, every (jnadiuped. froth a rat to an el^ilrant; and 
there is scarcely a reptile unacceptable to his palate, from a sfaij lizard 
to a crocodile, and from a toad to a serpent. Plying ants and crawl- 
ing grubs arc in bis bill of faro ; and there is no bird too tongh, no fish 
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too bony for liiw table. Dogs are not eaten by tlio Soiitlieni Karens, 
but tliey are as groat delicacies in tlio Bghai ooxintry as they are in 
China. 

To this great mass of animated nature, the whole vegetable king- 
dom is made to serve as greens. . Nearly every weed is a vegetable, 
and the young shoots of tire largest trees serve as spinage. They are 
so careless ahont what they gather for greens, that one of our young 
teachers poisoned himself, not long ago, hy the vegetable curry he 
made by the way, while travelling'. 

Besides game, the Karens raise hogs and fowls for lionie consump- 
tion as rv(3ll as for sale, and on festive oecasious, those who are able, 
purchase and kill a, buffalo or ox ; so they do not Seem to lack for 
animal food. Still, they may he often seen sitting down to rice and 
vegetable curry, with perhaps a taste of dried fish, and tliey certainly 
do not eat as much animal food as Europeans. They live much like, 
the wild beasts of the forest. When chance, or something very like 
it, sends them a whole beast, they eat meat to surfeit ; and then they 
live on vegetables and rice, till the wheel of fortune turns round 
again. 

The meat is often cut into small pieces and boiled in curry ; but it 
is also fretpuently roasted or grilled. Fish is oftijn dried, as is also the 
flesh of game somotimos; but dried so imperfectly, that it usually has 
a very had odour. 

The Karens distil from rice or millet a kind of whiskey, of wliieh 
men, women, and children often drink to intoxication. But, like tlicir 
meat, this too they have not on hand coa.stautl)^'; and they are sober 
a great part of tbe year, because they cannot get anything to drink to 
he intoxicated. 

In the matter of quantity, they take more food at a meal tlian 
. Biiropeaha ; and yet, if lahouring- hard, require to eat more frequently. 
I: have , often walked with them, , up hill and down ; and though I 
conld walk all day, from .sunri,se .to sunset, after an early bre.'ikfiisl, 
with a couple of crackers, and water from the brook by tlio way ; the 
Karens were alw!i 3 fs knocked lip by noon ; and had to stop and eat a 
hearty meal, before they were able to proceed. . T}ii,s is true of all the 
natives in the country ; but is not quite understood by some of onr 
mOdical men. Natives are sometimes taken info the hospital,'', and 
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actually stavved to deatli by not having food eivougli allowed them to 
keep up their strength. 

Dress. 

The dress of Karen men, south of Touiigoo, is a tunic, or frock, and 
a wrapper ; the latter serving for a sheet to sleep in at night. Each 
one, too, usually carrie.s a bag slung over his shoulder. 

Tlio tunics of different tribes and clans are distinguished by the 
poraliar embroidery of each.* The Sgau, tnnic has red liorizontal 
parallel lines on a wdiite ground. . The Bghai tunic, on the contrary, 
has the red lines perpendicular. The Pgho tunic has a broad belt of 
embroidery at its base, and the Palm tunic ha.s a narrow band, and the 
figures varied for every village, originally distinct families, so the 
markings are equivalent to coats of arms. 

One clan of the Bghais wear tunica, hut by far the larger portion of 
the tribe wear pants, and no tunic ; and all tho tribes beyond them, ns 
the Gaikho, Tarns, and Rod Karens wear pants; but each tribe or 
clan has some variation in the stripes of figures worked on them,, so 
that, like those who rvear tunics, they can be distinguished at a 
glance.f 

Exeepting the Red Kaveirs, all tire women wear a short gown, petti- 
coat, and large turban, all varioasly omameuted. The Red Karon 
women have corresponding articles of dre.s.s, but each one is merely a 
reotangular piece of cloth. 

The dvesises are made of cotton, wdiich the rvoineii usually plant, 
gather, clean, spin into thread, and weave into clotli. The Korthei'ii 
Bghais and Gaikhoa, who raise the silkworm, adorn their dresses with 
a profu-sibn of silk embroidery. 

In some of their clans, the Elder wdio officiates as high priest in 
their off ering.s, or sacrifices, has a longer and more ornamented tunic 
pre.sented to him than ordinary, hut, nothing in their traditions has 
been found to explain the reason.. 

To describe the different modes of ornanientiiig tlieir dresses, would 
recpiire a long article by itself, and a series of draivings. 

^ There is one oxceptiim, The Ifopghas wear tho .same tunic as tlie Tunic. 
Bghais, but wliy, no TOiaoit is hiunyu. They speak, widely, liiftereiit dialects..,: 

+ There is one exceirtiou.; Tfe Nortliern, Gnikhos , weav„:th8 

saiutrpfmtfl.v, - Oy,;, 



[No. 1 


24 Diseases of the Karens, 

Tattooing is a practice quite foreign to nil the Karen tribe.s, except- 
ing the Red Karens, who are all tattooed acro.ss the back with, a figure 
rosemhliiig- the rays of the rising' sun. . They can give no account of 
th (3 origin of the custom. Karens who are brought in contact with 
the Burmese and Talaings, often adopt their customs, so tliat Karens 
are often found, especially among the Pglros, tattooed and dro.ssed like 
Biii’uiaii.s. 

No characteristic mode of amn.scmeut has been observed. Tlio 
Karons dance, wrestle, and show their agility much like the other 
nations around them. 

Games of chance are not unknown to the people, but they are little 
addicted to them, and never bet on them, uule.ss they have been cor- 
laiptod by tire Burmese or Sbans. 

Every village has a good complement of old people in it, ninl .1 liavo 
met with two men, who considered themselves a huiulred years of ago. 
Every village has persons over sixty, seventy is not uncommon, eighty 
is rare, but ninety is met occasionally. 

No marked difference lias been noticed between the sexe,s in respect 
to longevity. 

Sickness. 

Where diseases arc not doomed .contagious, ordinary attention is 
bestowed upon the siek by their friends and relatives ; but wlien conta- 
gious diseases hppoiir, like the small-pox, the whole papnlatiou seem.s 
struck by a panic, and they ahaudou their houses and Scatter into the 
jungles, whore they build booths, and remain till they consider the 
disease to have pfisscd away. They deem the obolora os contagious 
as small-pox, and though husbands and .wives, paroiU.s aud children 
will unite and .watch each other to the end ,; yet all often rim away, as 
.soon as a pevRon is dead, and leave him uuburied. .[t is extremely 
difficult to get people buried in timeis of cholera. 

The Karens attribute, diseases to Ihe influence of unseen spirits, and 
hence, to cure them, tliey . resort to making offering.^ to appease the 
spirits that are- supposed to he. offended. They have twenty or thirty 
distinct namei) for different offering.s that are rnade for tho ,siok. They 
do not, however, exclude the use . of medicine altogether ; mid the 
Kitrou Elders have a large Materia Mediea, coiwirtiiig of rootK and 
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herbs, leaves ami bark, to fall back upon when the offerings do not 
prove efficacious. 

From sati.sfactoiy statistics the annual death rate of the Mountain 
Karens has been ascertained as a little over two and a half per cent., 
or about the same as in London. The same years that those statistics 
were collected, the death rate among the acclimatized European 
soldiers in Toungoo, was only one per cent. The difference should be 
attributed, it is believed, to differeneo in constitution, difference in 
habits, and difference in treatment of the sick ; and not to locality. 
The Karen Mountains appear as healthy as the Scotch Mountains, or 
the Mountains of Ponnsylvania. That something does affect the death 
rate besides the locality, i.s manifest from the deaths in the Toungoo 
jail. The very yeans that one man only in a hundred was dying in 
Cautoiiineuts, from eight to seventeen in a hundred were dying in the 
jail. 

Karons lack vigour of constitution, and therefore present a weak 
resisting power to disease. They are subject to intermittent fevers 
throughout life. I have prescribed to shiv'ering infants at the breast 
and to shaking old men of threescore and ten. An European does not 
escape them, hut he has a strong constitution, which struggles hard, 
and if it comes off victor, it is a victor for life, For the lirst four 
years of my jungle travels, I had fever every year, hut for thirty 
years since, with one slight exception, I liave been entirely exempt. 
Bites from land leeches often result in bad sores on Karens ; while 
an European will sit down and pick off a dozen tr(,im his legs after 
a walk, without the slightest subsequent inconveuience. In some 
localities, there is a species of gad fly that bites severely, and its 
bite is often followed by an ulcer on a, Karen; while I have had 
the hacks of both my hands dotted all over with blood .spots from 
their bites, without suffering anything heyotid the temporary incon- 
venience. 

The Karens are a dirty people.. They never use soap, anti their 
skins are enamelled with dirt. ..When water is thrown on to them,: it 
rolls off' their, hacks, like glohulest of, quicksilver on a marble ;Slah.: ;’; 
To them, bathing has a cooling, but no '.cleansing : effect,: : Dirt ,;,K 
death ’s half brother, and is the; father of a h;p.st, oj skin diseases to ,, 
which the Karens are subject. . About half of them have tlie itch, and 

. -1 
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many in tlie fovni of dreadful sores. Shingles, and fisli-skin, and ling- 
worm are nearly as common as fsora. 

Many diseases, common to all nations, are muoli inore fatal to Karens 
than to Europeans. Tlie measles are as fatal as the small-pox in 
Europe, and the hooping cough often makes sad havoc among children. 

I have known more than twenty die of this disease in a small village 

of some two hundred inhabitants. 

Consumption kills a few, dropsy^more, dysentery many, and oeoa- 
sionally considerable numbeis arc reported to me as dying of fevers; 
and yet I have never met witli a single case of fever among tl>e 
Karens, that did not yield to medicine. Enlarged spleen is very com- 
mon, and is soiaetiuies fatal. Ulcers do not kill, but they are as com- 
mon as skin diseases, and are in great vwiety. 

There is a disease very prevalent among the Sgan tribe.s, in whicdi 
large, ulcers appear on the limbs. I l)ave had patients brought to the 
towns, wdiere they have been sent to the hospitals ; and sometimes 
they have been slightly benefited ; hut in no case has a cure been 
effected by Europoau treatment ; and I have never found a Surgeon 
who understood the nature of the disea.se. One said ; “ It is not 
leprosy but I think it is a kind of leprosy. Another remarked on the 
cases submitted to his treatment: “I cannot help thinking there is some- 
thing venereal in it.” This the Karens uniformly deny, hut I have 
certainly seen oases in which both legs were masse.s of what appeared 
to be incurable sores completely cured, by severe salivation administered 
by a Burmese doctor ; which favours the idea of the venereal character 
of the disease ; but I have seen others die under the .same treatment. 
The disease is hereditary, in most instances, hut wlienever an ulcer 
appears, the Karens consider it infectious, and will not have the 
patient in the same house , with them. They insist on hi.s living in a 
separate house, as much as they would a leper. The Bimnose, how- 
over, do not: consider the disease infections, in avhich they are partly 
correct. The Bglials say, it is a foreign disease, and some call it: “ the 
Paku disea.se,” and others the “ Burmese disease while the Burmese 
in some sections call it “ the Martaban disease,” and in others “ the 
Toungoo disease.” 

Goitre is common on the hills in special localities. It abounds vin 
: : ,6n6 village oh the granite mountains, while villages tlireo hours’ walk 
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distant are nearly exempt^ though located on the same liills, with the 
same geological formation. Three or four days-’ journey beyond this, 
in an extensive region, where the rocks are exclusively secondary 
limestone, goitre is again found in excess, while other villagos, on the 
same lime-stone range, are quite free from the disease. In neither of 
these districts has any metallic mineral been found. Still, there must 
ho something special in the localities- where it abounds to produce it ; 
hut what that is, remains to be discovered. All that can be said of it 
with eertainty is, that it is a disease of the hills, for it is iiot found on 
the plains ; nor did I ever meet with it on the hills in the Tenasserim 
Provinces. The Karens attribute it to the soil, and say that the dis- 
ease is caught by eating beans, pumpkins, and other vegetables raised 
in the infected locality, and by drinking the water that runs through 
it. Their theory has probably some foundation in fact. 

Fow’ls and hogs that the Karens raise, are occa.sionally attacked by 
a violent disease by wdiich they die off as if they had the cholera ;■ and 
buffaloes on the plains are subject to a like complaint. 

WOUMS. 

Entozoa arc very abundant. The round worm, ascaris lumhricoides, 
is often vomited up by Karens, both children and adults. The coni- 
nion tape worm, tcenia solum, is a common inhabitant of tlie bowels, as 
are also thread worms, ascaris vermicidaris, 

Deatit. 

Wien an older among the Bghais, with a large nuinbei' of descend- 
ants, dies, the people build a place in the hall for the deposit of the 
corpse, and they how a coffin out- of the body of a tree, and hew a 
cover for it, like the Chinese coffins. 

The body lies in state three or four days, and during the time -inen, 
blow' pipes, and the young men and maidens march round the corpse 
to the music. At night, the piping is discontimiecl, and singing is 
substituted. 

When the piping and marching is not, going forward, the 'exercises 
lire, diversified by weeping and mourning ; or by the men knocking 
pestles together, and others showing tltejr dexterity by putting their; 
iiand.s or head.s in - bet ween, arid ivithdrawing them quickly beforii; tlis >; 
missiles come together again. , ■■■ r:/, f i 
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Before the burial, an elder opens the hand of the dead man and 
puts into a bangle or some other hit of metal, and then cuts off a few 
particles with a sword, saying ; “ May we live to he as old ns tlion 
art.” Bach one in the company goes through the same ceremonials, 
and the fragments gathered are looked upon as charms to jn-olong life. 

When about to bury the coi'p.9e, trvo candles made of beos-vvax are 
lighted, and two sword.s are hroughh . A .sword and a eamlle i.s taken 
hy the eldest son, and a .sword and a c.andlc by the yonugcst ; and they 
inarch ixmnd the bier in opposite directions three times, eacdi time 
they meet exrdianglng swords and candles. After completing the 
circuits, one candle is placed at the foot of the coffin, and the other at 
the hoatl. 

A fowl or a hog is led throe times rouuil the huildlng in which the 
body is placed, and ou completing the first round, it is struck with a 
strip of bamboo once; ou completing tbe .second round twice ; and at 
the third round it i.s killed. If a fowl, it i.s Icilled hy twisting its 
head off. The meat is set before the body as food. 

Young people are buried in a similar manner, hut tnth some 
ahridgement of the forms. 

When the day of burial arrives, ami the body is carried to , the 
grave, four bamboo splints are taken, and one is thrown towards the 
west, Saying ; “ That is tho cast.” Another is throwm to the cast, 
saying ; “ That is tho west.” A third is thrown uinvards towards the 
top of the tree, .saying : “ That is the foot of the tree ; ” and a fourth 
is thrown downward.s, saying : “ That is tlio top of tlio tree.” Tbe 
aouree,s of the stream are then pointed to, .saying; “ That i.s the moiitli 
of the stream and tho mouth of the stream is pointed to, saying : 
f'Tliatis the head of the stream.” This is done, because in Hades 
cyerytMng is upside down in relation to tho things of this world. 

The body is then buried,, and tho grave filled in withont further 
CerGinohy, and when the top of the grave has boon neatly smoothed 
off, a little fence of trellis work is built around it. Within this fence, 
boiled rice and other food is placed for the dead. 

On returning from the grave, each person proyidra liim.Sidi with 
three littls 110011.5 raado of branclias of trees, and calling his spirit I o 
follow him, at short intervals, as he returns, lie makes a mntioii a.s if 
hooking it, and then thrusts the hook iuto, the .ground.. This is done 
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to prevent tlie spirit of tlie living from staying behind with the spirit 
of the dead. 

After the funeral, the grave-digger washes his clothes, or the neg- 
lect to do so renders liim unfortunate. Married children may dig the 
grave for a parent, hut young ones are prohihitecl. They must hire 
some one to do the ivovh, and give him five rupees. ■ 

IftSAST FOR THE DeAD. 

Like the Chiiuise, the Bghaig make annual fea.sts for the dead, for 
throe ye.ar3 after a person’s death. The feast is made at the nerv 
moon near the close of Augnst, or the heg-inniug of Sejtember ; and 
all the villagers that have lost rehitivos, partake in it. 

Before tlie now moon; they pvojiare food, plantains, sugar-cane, 
tobacco, betel nuts, betel loaves, and other articles of oonsnmption. A 
hainhoo is laid across one angio of the roof of the room, and on it are 
hung np now tunica, new turbans, new petticoats, beads and bangles ; 
and at the appropriate time, when the spirits of tlie dead are supposed 
to be present, having returned to vi.sit them, they say; “ You have 
come to me, you have returned to mo. It has boon raining hard, and 
you must ho ivct. Dress yourselves, clothe yourselves with those now 
garments and all the companions that are with jmu. Eat betel 
together with all that accompany you, all your friends and assooiates; 
and the long dead. Call them all to eat and drink.” 

After dark, all the pco]>lo eat bread made of boiled rice beaten in a 
mortar. The bread i.s spread down, and the pcojfie are invited ; “All 
V, 'ho are hungry, oat bread here.” 

Next nioruing, the first day of the moon, which is deemed the 
proper feast iluy, the jivovions last clay of the month being rcgarclpd as 
the day of propiavation, all who have Kyee-zecs hang them up, and 
heat them. Then they kill a hog, and niake thirty bottles of bamhoos. 
Into one bottles, they irut honey, into another water, in a third . whis* 
koy, in a fouvtli salt, in a fiftli oil, in a sixth chillies, and into the 
seventh tumeric. The other twenty-three are laid aside. : Loopholes 
are made to each bottle through which a string, dyed yellow is tied. 

, After setting apart the ' seven bottles that have been filled, the re- 
maining twenty-three are filled, with food , intUBcriminatively. . Some, 
with pork, some with boiled rice, koine with hreatlj some with .Wilis';*! 
key, and .simie w'ith betel. yWhOn these are fincri,, rice bre ii-olled 
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up in leaves, and tlie rolls ..piled up together ; and then a large basket 
of open work is woven, into which all these bamboo bottles and the 
rolls of bread are put. 

When the rice and moat, is cooked for the feast, after the above 
a.itangeineuts have been made, the food is placed on kyee-zees, or 
little bamboo stools, if they have no kyee-zees ; and they have to he 
very particular to spread out all the food at the same instant, lest 
some of the spirits of the dead, being delayed in eating, should be left 
behind by their companions. 

So soon as the food is arranged on the tables, the people lieat the 
kyee-zees and begin to cry, whicli they say is calling the spirits to 
come to eat. Eacli one calls on the particular relative, for whom he 
has irrepared the feast, as father, mother, sister or hrothor. If a 
mother, he says ; weeping ; “ 0 prince-hivd mother, it is the close of 
Augilat, Oh ! It is the new moon in September, Oli ! You have 
come to visit me, Oh ! You have returned to see me, Oh ! I give 
you eatables. Oh 1 I give jmn drinkables, Oh ! Eat with a glad 
heart. Oh ! Eat with a happy mind. Oh ! Don’t he afraid, mother, 
Oh ! Do not be apprehensive, Oh ! " 

After the ^veeping• exercises are over, the spirits arc supposed to 
have fini.shed their repast, and then the people sit dowi to eat what i® 
left. 

More food is then prepared and put into the basket with the ham- 
boo bottles, that the sinrits may have food to carry away With them ; 
and at cock-crowing next morning all the contents of the basket, 
including the bamboo bottles, are thrown out of the house on the 
ground ; when the same scene of crying and calliiig on the .spirits of 
the dead is repeated, as detailed above. 

' They do not weep long, hecanso it is related that in aneiont times 
a woman had a daughtei-, whom she loved much, and after her death 
she made this anmial festival for her and wept long ; when a pi’ojrhet 
reproved her, saying : “ That is enough. Your daughter says : ‘ My 
companions have left me. They have, all gone ou before.’ ” Then 
the mother said : Seize her for me,” and the prophet attempted to 
grasp her, hut .he got only a single hem from her garment. Hence 
the people never weep long, that the departed spirits of their friends 
may not be left behind by their companions. 
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Conirihdions lo Indian Sfalacology. 

ConlrihuLions to Indian Malacology, No. VI. Descriptions of new 
land shells from the Nilgiri and Anamullay Hills, and other places 
in the Peninsula 0/ India. — By W . T. Biani?orii, .d. B . S . 31 ., 
F.GS. 

[Eeooivecl 3rd Febraary, 1866.] 

0£ tlie shells deserihed in the following pages, the grecater portion 
were collected by Captain Beddome, Deputy Conservator of Forests, 
in the Madras Presidency. This is the case with all the shells from 
the Anamullay hills, and also the remarkable species of Spiraculum 
from the neighbourhood of 'Vizagapatam. The Nilgiri Hill shells 
were found by my.self in a recent visit, and H. intmiescens was given 
to me some years since by Mr. Theobald as H. Bajadera, Pfr. 

I have .since collected the shell myself living at Mahableshwar. 

* 

1. Sl’IR.iOULtIM BhDDOMEI, 11. S. 

Shell very broadly umhilicated, depressed, suh-discoidal, smooth, (?) 
solid, white with transverse chesnut zigzag stripes. Spire- flat or suh- 
convex, suture Jeeji. Whorls 5, rounded, the last cylindrical, de- 
soending gTadually towards the aperture, and furnished, 7-10 niilleme- 
tres behind the peristome, with a short open sutural tube, projecting 
fonoards and upwards, not touching the penultimate whorl. Aperture 
diagonal, circular, peristome double, both lips continuous, the inner 
slightly expanded, curved Vjack into a shallow angular sinus at the 
suture, the outer expanded, and inverted upon the upper and dextral 
margins, rising near the suture into a compressed wing, which is at- 
tached throughout on the left side to the penultimate whorl. Opercu- 
lum horny, concave within, convex without, flattened near the centre, 
% or 3 outer whorls furnished with a free spiral testaceous lamelliforni 
border. 

Millein. Inches. h 


Major diameter, ................ .. 

. 27 

1.12 

Minor ditto, ............... , . ; ...... 

■ ,23 

.92: 

Height, ......................... 

. , 10 

4 

Interior diiimoter of apeT’ture, .. . 

. ^ 8; 



Habitat. Kimery Hills near Waitair (Vizagapatam), 'hOrthefn divi- 
sion of the Madras Presidency.: ■ j; 
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This specieM i.s of about the same size as Sp. hmpidum, Pearson, 
w’liicli it closely reseinblea in many particulnr.s, though tliffering in 
severnl essential cliaracter.9. Of these perhaps the most reiuaiicable is 
the forward direction of the sutural tube, which, in all the previously- 
described species of Spiramihm (even if the Mouhnein Ophthoponis 
Fordoniy Bens, be included), is retro verted. In several forms of Opis- 
thoponis, however, the spiracle projects forward, as in the present 
species. The wing of Bf. BuMomei is much more distinct, higher 
and more pterocycloid than tliat of Sp. Impndtim; the inner poristonie, 
(which is deficient in the last named species), is ang-uLirly sinuate 
beneath the wing, but there is no approach to tlie deep sub-circular 
opening of the Indian species of Pterocydos. All the specimens pro- 
cured by Captain Boddome wore dead and weiitliered, and had lost 
their epidermis, but the traces which remained, shouted no approacli 
to the hispidity from which the Khasi hill shell’ derives its name. 
Tile operculum has even more resemblance to tliat of Pterocydos 
Umdlabiatusy Metcalfo, than has that of Sp. hispidum. 

This is the first discovery in the peninsula of India of a species of 
Spiracuhmy that genus having hitherto only been met with to the 
east of the Bay of Bengal, in Assam and Bunnah, while the sub- 
generic form Opistlioponis occurs in the MaLiy conntrk's and Borneo. 
In a oonntry like India, which intervenes between two great zoologi- 
cal provinces, the Malayan, and the Africano- Asiatic, such exception- 
al occurrences are natural, and instances are known not merely of out ■ 
lying species, but of genera, such as Cafaulus and (hjchtapdSy peculiar 
to the Indian pGiiiusula or to Ceylon, though belonging to Malayan or 
African families. The presence of a Spiracuht-m on the eastern coast 
of India, is a parallel case to tho existence ot Otojmna lliriduormn, 
W. .Blaiif. in Haiti war. It should, also bo noted tlmt the discovery of 
specimens of the two Burmese helices, Zf. Ca-stra, Bens, end^iZ’. kvi- 
citlffl, Bens., on the hills of, Orissa, shews that some few Burmese 
species even have extended their range down, the western side of the 
Bay of Bengal. 

■2, Nanina, (Akiophakta) intumesoens, n. s, 

ShelH sinistroi'se, narrowly and sub-obtectly xirabilicated, globo.so, 
thin, finely, subplicately, transversely striated with obsolete decussating 
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sculptuve, (lull fulvous Iwown, liorny, rntlier liglitcr in colour just 
abov(3 the periphei-y and around the. . umbilicus. Spiro convexly 
conoid, apex very obtuse, suture scarcely impress(3d. Whorls 4J, 
slightly eoEvox ; the last bluntly carinate, descending very little near 
the aperture, tumid boneatli, compressed around the lunbilicus. Aper- 
ture largo, diagonal, truncatoly sub-circular ; peristome white, sub- 
expanded, margins appro.iching each other, coluniollar margin nearly 
vortical, rather broadly reflexed, partly covering the umbilicus. 

Millern. Inches. 

M.'ijor dianmter, 32 1.3 

Mintu’ ditto, 2fi 1.05 

Axis, 22 0.9 

Iliibitat. Maliablosliwar. Western Ghats of Hindustan. 

This fine .spoeies of Arioiiluaila lias long been confounded with 
Namna Bujadem, Pfr, vihieh i.s, however, nltliongh a variable 
shell, easily distinguished. N. Bajadem is more globose and thicker, 
being at the same, time more transparent, it ha,s mncli stronger sculp- 
ture (and deeper sutures) and is always rounded at the periphery .near 
the mouth, and frequently throughout, while in iV. MdM)i!e.scc!),s, the 
blunt angulation i.s pensistont. N. Bajadera too lias a fine vitreous 
lustre, while intumeseem l.s dull, and the former shell is usually of a 
greenish olive colour, though varying in this character and sometimes 
resembling thb latter. 'I'lio animals also shew a difference in colour, 
that of N. mtmnescem i.S unifonuly, so far as I have seen, dark ciiie- 
rou.s, while that of Bajadera is much lighter, but very variable. The: 
latter shell is found rao.stly on slirnbs, the former on the ground, and 
while iniumescens has as yet only been found .at , Mahahleshwur, 4,500 
feet above the sea, Bajadera (which is rare at:Mahabloshw'ur) abounds 
on llu! cqnidly or nearly equally high hills of Singhur and Poonuidluir, 
and aloirg the summit of the Western Ghats at about 2,000 feet. It 
abounds at Khandalla at the. top of the Bhoi-e .G hat, 

I have already mentioned, in a previous paper, (An. Mag. Hat, Hist, 
for February, 1863) that an ,ex.aMination of the type specimens of 
N. Bajadera, Pfr. and: Al ffl7a»iQni!a,' Valenciennes, has shewed: those 
two supposed apecieS to he identical,: I long, doubted the distinct- 
nes,s of the speci(3.s now, described; Irom'fWv but although 
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I have specimens of the latter from many different places, they are all 
easily'distinguished from N. inUmesvena. 

S. N. ([abjit?j2)fecto f J SisPAKioA, n, s. 

’Shell opeiily perforated, snhumhilieated, depressed, rather thin, 
striated, white with a yellowish hrown epidermis, having n rather dull 
oily lustre. Spire convex, apex obtuse, suture flat, linear, .stihmargi- 
nate. Whorls 4, very flatly convex above, apical whorl marked with 
very fine deenssated plicate striation, the last not descending distinctly, 
hut hluntly .angulate ahor’:e the periphery, convex beneath. Aperture 
oblique, semiovully lunate, W’hite and pearly within, the breadth ex- 
ceeding the height, peristome thin, margins distairt, united by a thin 
callus, eohimelhir margin very oblique, and triaiiguhtrlj" reflexed close 
±0 the perforation. 



Millem. 

Inche.s. 

Major diameter, 

37 

1.5 

Minor ditto,... 

SI 

13 

A.xis, 

18 

.75 


Habitat. Sispara ghat, Nilglri lulls, S. .India, rare. 

I know of no near Indian ally of tliis S 2 Jecies. N. Orohia, Benson, 
from Darjeeling, which approaches it in some respects, is move globose 
and more solid, and has impressed sutures. The Ceylonese N, Ghenui, 
however, closely resembles the species above described in form, though 
it is easily distinguished by its peculiar inijiressed sculjitnre. I ob- 
tained but two specimens, one of wdiich was living, near the to]:' of 
Siapara ghat. It is remarkable that so fine a shell should have c.scsqt- 
ed detootion before. 

The animal differs in no essential character from tliose of the .sini.s- 
trorse AriopMnta : section. , It, has a large mucus pore at the end of 
the foot without any lobe above, tbe marrtle, is of moderate,, size, the 
bead and neck grannlatedy tbe. caudal jjortioa of the body marked by 
oblicjue parallel, impressed wrinkles, and broadly margined near the 
soleWithadouhle,impressedline.- 

4. ,N. (MaoivcMami/s?) HsBESCESS, n. s. 

Shell scarcely perforate, iuwanlly depressed, yellowish or fulvous, 
thin, horny, dull, marked with very close inicroseoi)ic imin-essed 
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oblique lines above, more polislied and. radiately. striated below. Spire 
low, apex ratlier acute, prominent, aub-acumiuate, suture cleei>. 
Whorls 5|-, rounded,: tlie first narro-w,. tlie last much broader, very 
bluntly siib-aug'ulate at the periphery,, and tumid beiieatli. Month 
largo, nearly vertical, Innately sub-ovate, breadth exceeding the 
height ; peristome thin, straight, margins snb-distant, united by a very 
thin callus, eoluniellar margin nearly vertical, above, very briefly and 
broadly refloxed, nearly covering the perforatiom 

Millem. Inches. 

Major diameter, 15 0.6 


Minor, 12| 0.5 

Axis, 81 0.3,3. 


Habitat. Anamnllay hills. S. India. 

TJii.s .species re.seinble.s the Hengal A. mhgesla, Bs., and the Cey- 
lonese N. carneola, I'i'r. (fis lignreil by Reeve) in form,, but has 
a duller lustre and deeper .sutures, resembling in the latter character 
some of the Ceylon KanincB of the same section. The mieroscopio 
sculpture i.s peculiar, the impressed lines being very close,., but some- 
what irregular awl xvavy. TJiey cause the dull appearance of the 
sui'f.ace. An ordinary lens is insufficient to shew them : under a 
micrp.scope with a l^- in. objective they are very distinct- 

5. N. (jlfacrocMamy-'i P) Lix.i, n, Si 

Shell, obteetly perforate, rather deprc.ssly turbinate, very thin; ful- 
vous, horny, dull, obliquely striated and. marked with very fine and 
close impressed iiue.s, also oblique, only visible under the .microscope, 
])i)li,shed beneath. Spire conical, apex acute, suture / impressed. 
Whorls 51, convex, gradually increasing, the last much broader, pbso- 
letely .s(xb-angulate at the 25eriphery, tumid heneatli. Aperture nearly 
vertical, roundly lunate, breadth very , little exceeding the height. 
Peristome thin, Straight, margins sub-cUstaut, columella nearly vertical 
and very briefly reflexed above, almost concealing the perforation. . . 



Millem. 

Inchosi 

Major diameter, 

13J- 

0,5-1 


12 

0..1.S 

Axh 



...r/'./0.3S^ 


Haliitat. , Anaiunllay bills, , : • E; nitle. 
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This is a shell with a aiiBilar lIuII gi'oasy lustre to tlie last atid 
owiiig it to tile same cause, vk^ microscopic sculpture. It is a well 
Tiiarkod species. Very possibly, libwerer, iiitennodiatc varieties may 
be fouml connoding it with N. Jiebescens. 

6. N. (Macvochkmys) IfiFArsi'A, u. s. 

Shell openly perforated, convexly doprc-ssed, vcij thin, fulvous 
horny, obliquely finely striated, .spire convex, apex di.slinet, .snfure 
scarcely iwprc.s.sed. Whorls 6, flattisli above, gradmilly and I’egularly 
increasing’, the la.st not de.scending, depresaed, swt)llen bonoatli, obso- 
letely siib-angiilate aboi'e the periphery^ Aperture oblique, luuatc, 
breadth exceeding the height ; poristome thin, margins distant, united 
by a very thin callus, colninellar margin vertical above, briefly and 
triangularly reflexod. 



Milleni. 

Imdies. 

Major diameter, 


0,92 

Minor ditto, 

20 

0.8 

Axis, 

12^ 

0.5 


Habitat. Anainullay lulls, S. India. ^ 

Three specimens of this species occur amongst Captain Beddome's 
Anainullay colleetioiis. The above dimensions are those of the lflrge.st 
and most perfect .specimen. In both of the smaller specimens which 
measure respectively ill their major mid minor diameters aiid axfe 19 J-, 
18, 10, and 17, 15, 9 millemetros, there is more or loss descent of the 
last whorl at the aperture, but both specimens have a stunted appear- 
ance, and in’eguhir descent of the last whorl is very oommou in abnor- 
mal individuals of all forms of /fcKa-. 

This .species has no very marked clnu'acter. It is very near N. vi- 
trinindes, Dosh., but may, be recognised , by its smaller and rounder 
mouth, naiTOWor last whorl and , more convex form. In shape it re- 
BeinhleS;-Zf. OT«nffcoZff, Hutton. 

7. Vitkina A1JRIPOE5II3, n, s. 

Shell very depressed, in-egularly ovate, ear-.sliaped, very thin, .striat- 
ed, polished, witli a, membranaceous epidermis, greenish or hrownisli 
yellow in colour, paler at, the nucleus.. Spire, flat, .snture .slightly 
impressed. Whorls, IJ. Aperture oval, occupying the whole under 
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part of tlie shell, and exposing the interior to the apex ; peristome 


iiiombninaceous. 

Millem. Inches, 

Length, 13 0.52 

Bi-cadth, ......... 8 0.32 

Height, 2J 0.1 


Habitat. Sispara ghat, Nilgiri hills, Southern India. 

This species is near F. gigas, Beiifi. and still more closely alli(3cl 
to V. Pcgiierisis, Theobald, heing, however, a more depressed species 
than either, and more open. It i.s also less solid than the hist named 
species. I have not met with the animal, which may po.ssibly differ 
from those of other Yitrinic. 

If the animal roseinhlc those of V. gigas and F. reguemis, the oo- 
cnrreiico of thi.s molluslc on the western flank of the Nilgiri Hills 
will be one of the most anomalous with wliioh I am accpiainted 
amongst the land-shells of India, .since I know of no other instance of 
a Malayan typo, niirepresented on the Himalayas, of which species 
occur on the hills of Southern India. A small tiuriform shell such as 
this may, liowevcr, have been easily overlooked, and the Ilimalayau 
Molluscan fauna is, probably, far from thoroughly knoivn.* 

The animal of F, Peguensis has been partly described hy Mr. Theo- 
bald who, however, has unfortunately not mentioned the fonn of the 
mantle, the presence or absence of lobes covering the f'hell, nor the 
existence, of a caudal gland, unless by the expression'^' caiidali papilla 
nulla’’ ifi inteiuled to imply its absence; more probably Mr. Theobald’s 
meaning is that the ovedianging lobe, .so conspicuous in some forms of 
Afmmu is absent, the gland existing, as in McM)p7(ont« &o. 

This Vitrina is not the only .south Nilgiri species. A larger mem- 
hranaceous form also occurs, which reqnire.s cofnparisc«t with Mr. 
Benson’s F- mewi&ranact'a from (Jeylou. 

S. Al'II-vtixa Afj.'VMnr.LioA, n. s. 

Shell tnrrito-ovate, tliiii, finely .striated, horny with' high yitreona 
lustre. Spire turrited, sides' convex,: apex obtuse, suture impressed, 

’ . * Mr. Tlioulialh (.1. A. a.dl, AX,Xpi..p,i244.,),ine]iiilc.s .li.iJH/ftS hi .hw.liat.tif 
Hinmlayaii sliclls, but the species, is ttiiiud eiii the Ehasi hills, fhotikt|na:of whiolt 
tliffora widely from that o!‘ the liiiualayus.' 
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Whorls 8, scarcely convex, tlie la.st rounded boneatli. Aperture 
oblique, peristome tliin, columella moderately arcuate, obliquely triiu- 
cated below. 

Millem. Inches. 

Length, 27 1.1 

Diainetor, 12 0.48 

Aperture 10 niilleinotros high, 6|- broad. Habitat. Auaiuullay Hills. 

Intermediate ill its characters between .4., Nllaijarim, Bens., and 
the oblong ovate, Achatina of Ceylon. 

Captain Ecddome’s Anauiullay collections comprise the following 
specie.s in addition to those above described — 

Nanina vitrinoide,?, Desli. vm. 

N. Shiplayi, Pfr. : 

N. Indica, Pfr. var. 

N. Travaucoiioa '? Bens. 

N. Biisilens, Bens. . 

N. ampulla, Bens. 

N. auvis? Pfr. 

Buliinns Nilagaricn.s, Pfr, var. 

B. physalis, Bens. 

B. , sj). near B. trifasciatus, Rv,, one imperfect specimen. 

Cyclophorus Jerdoni, Beas. 

, C. depilanatuB, Pfr. 

O. sp.' near 0. ravidus, Bens, (or possibly an immature Atdojioma.) 

C. sp. (apparently near C. Sliiplayi, Pfr., but finely co.stulated, 
possibly the young of an A fyaeus.J 

Pteroeyelos nanus, Bens. , 

Pt. rupesstris, ? ! Bens. 

Paludomus, sp. 

Neritina Perrotettiana, Recleiz. 

To which therp only i'eniaia.s to.be added Gulaulus reci/rmlus, Pfr., 
to complete the list of known shells from the Auaimdlays, I add a 
few remarks upon the species above quoted. 

But one specimen occurs of the shell which I am disposed to con- 
' sidev a variety of Nanina vitrinoides. It is small, measnriiig only 1S|- 
: inillemetres by 16 in its two diameters, and 8| in height. It is do- 
Ijrassed in form, and of a greenish tingo,. but appears to differ in no 
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essential particular from tlie Bengal variety. Tlie specie, s lias not 
before, so far as I am aware, been found in Sontlieni India. N. Bhip- 
la;iji, Pfr. inhabits the eastern base of both the Anamiillay,s and the 
Nilgii'is ; on the latter hills I have found it at the foot of the Coonoor 
ghat. The animal i.s a Nanina, closely resembling N. inclica, Pfr. and 
N. acuducta, Bens., having a large mucus pore at the caudal extremity 
of the foot without an overhanging lobe, or with but a very rudimen- 
tary one. The mantle lobe.s. are small, and the animal in all respects 
closely resembles that of the sub-genus Ariophanla. A solitary speci- 
men of N. indica from the Anamu]laj’'s is very solid and rather strong- 
ly marked, the sculpture being less regular than in the common 
Nilgiri form, and scarcely graimlate, the last peculiarity being perhaps 
due to weathering, as the specimen is decorticate and somewhat 
blofiched. It is a dwarf form, loss depressed than the type, and inea- 
suros 17 and 15 millem. in its two diameters, and 10 in height. The 
shells found on tlie Nilgiris vary con.sider.ably. 

N. Basilens, Bens. (IL Tilanica, Pfr.}, I learn from Captain Bed- 
dome, is far from scarce in the teak forests of the Anamullays, a tract 
2,000 to 3,000 ft. above the sea, where A", ampidla, Bens, also occuvsi 
The range of the latter shell extends a considerable distance to the 
north in the Wynand district, whore it avas found by Br. Jerdon, if 
not to the base of the Coorg hills, while N. Basilens does not appear 
to he found north of the remarkable gap in the We.stern Ghats at 
Panlghat clierry, which, traversing the very highe,st portion of the 
whole chain, divides the Nilgiris from the Anamnllies, and through 
which the railway from Madras to Beypoor passe,s. Both N. ampidla 
and A. Ba.s*7(m8 Imve only been found we.st of the Hills, i 

I hfive not had an opportunity of comparing the shell referred 
doubtfully to Mr. Benson’s recently published A. Travancoiica with 
the full description, and the identification is therefore unsatisfactory. 
The shell referred to Ah f«#i7s,,Pfr. is identical with a species ffflpid' at 
Neddhvuttoni on the Nilgiris, and cpiTesppnding closely with ifieve’^ 

: figure of that Ah in Oonchologica Iconica. ■ 

The little shell which I have called AnlimMs AhlayrtrfcM.s, I was at 
■ first disposed , to consider a distinct 'species. It is only 14 millem. . ip 
lengthj and base by 6 in diameter, ;; But . some speoinien.s fi’om, the ; 
.Nilgiris are no larger, : and there are graduations in .sisc iruni these to 
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the typical filiells. Tlie solitary specimen of B. pht/saUs lias only 
traces of spiral sculpture, hnt it appears to ngi'ee in every other respect 
with Mr. Benson’s descripition. 

A dwarf form of Cyclophrmis Jerdoni, only 29 millem, in diameter 
and 19 high, and 2 species of Ptcrocyclos, one of them nnqnestioiiahly 
identical with Pi. nunm, Bcn.s., are also comprised in Captain Bed- 
clomo’s colloctions. The second species of Plcrocychs of which a 
single weathered specimen was found, shows no os.sontial distinction 
from the Bengal Pi. tupestris, Bens., hnt it appears iinprohnhlo that 
that form should really exist so far to the south. 

Gydopdiorus depihmainn, Pfr. some decorticated specimens of which 
wore among.st the Anamullay shells, occurs ahnndantly on Sispnra 
ghat, at the western extremity of the Nilgiri plateau. A small shell 
in Captain Beddomu’s collections, -with more colonriiig than G. ravi- 
(lua, Boas,, and ornamented with zigy,ag’ transverse stripes, may possi- 
bly be a young specimen of that species, hut its thin and oontimious 
peristome recalls that of some form-s of Aiihfpoma, and tho possibility 
of its belonging to that genus i,s strengthened hy tho dciioioucy of the 
epidermis close to tho peristome. A.s the Anamullay.s have alrchfly 
furnished a Cafa^llu^l, tho occurrence of a species of A tthpoma is by no 
means improhahlo. 

Paludomm is perhaps a variety of the specias common near 
Bombay. The little Nerkina Perredeitiana was previously unknown 
e,xcept in the Pylcara river on the Nilgiris. 

"We hare evidently, as yet, only an instalment of the molhiscan 
fauna of the Anamullays. None of tho shells above specified are from 
the higher ranges. So far as they have been collected, there is, ns 
might have been anticipated, a, geiieral identity ivith Nilgiri shells, 
hut at the same time a .somewhat, do, ser approximation to tho Oinga- 
feo fauna. 

it /S'. — Tho above paper was written six months ago, an<l would 
have 1.)een sent for publication in tlie Soeiety’.s Journal at once, hut 
that I hoped to he ahle to proenfe: drawings of the .shells for the pur- 
pose of illustrating it. In this, I have again been disappointed, and I 
am compelled to forward the descriptions of the shells by tliemsdves. 

In the meantime, however, I have received from Captain Beddome 
several additional .shells from the Auamul lay hills collected hy liim 
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during tlie past year. Besides several new species, tlie collection com- 
prises Helix Anax, Bens., and a fine large Nanina rosemlding N. Cy- 
sts, Bens, but dextrorse, and whicll is very po,SHibly a large Variety of 
Mr. Benson’s H. Busilessa. It ocoun-ed at a height of 7,000 feet 
above the sea. I append descriptions; of 3 of the new species sent. 

9. Aoiiatina Beddombi, ii, s. 

Shell tnrrito-ovnte, solid, finely and closely suh-costulately striated, 
clarlf purplish brown, epidermis in pm-ts having a tendency to assnino 
a dirty cream colour, especially in dead specimens. Spire convex 
helow, slighly acuminate above, apex obtuse, rather inclineil to the 
right, suture impressed. Whorls TA-S convex, the last of the entire 
length, rounded at the base. Apurtiire nearly vertical, suli-pyriionn, 
milky within ; peristome thickened, white, outer margin rather 
fitraight, not arcuate, columella deeply curved, lined with callua, sub- 
oblifpiely and rather broadly truncated at the base. 

Milleni. Inches, 

Length, 30 1.2 

Diameter, 11| ,45 

Aperture 10 luillom. long, 6 broad. 

Habitat. Anamulhiy Hills, 5,000 to 7,000 feet (Beddome.) , 

This is a more solid form than any of the Nilgiri spooies, and it 
differs from all of them, and also from the solid Ceylonese; forms, in its 
sub-acuminate apex. It fa a well marked sprecies. 

10. AciiA'mA TBXTiLis, n. s. 

Shell ovnte-ohlong, rather , solid, translucent,, striated near the 
suture, smooth, polished, dark chesmit with close vertical and horizon- 
tal lines of a groyisli yellow colour, varydng in breadth :aud resgnbling 
tlie .threads of an irregularly woven. cloth. Spire elongated, conoidal 
with convex sides, apex obtuse, autSres impressed, Whorls 7, convex, 
the last about | of the entire length, rounded. beneath. Aperture ver- 
tical, truncately .semioval, milky within ; peristome slightly thickened, 
white, riglit margin slightly sinuate toward, the .base, columella : deeply . 
curved, obiiipiely triuu'aU'd beneath, inargm,s united by a thin callus, - 
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Millem. Inches. 

Length, 26 1.05 

Diameter, : 13 0.52 


Aperture lOJ millem. long, 7 broad. 

Habitat. Anamullay Hills, 6,000 feet, (Beddorae.) 

This is the only indigenous Indian Acliatina with which I am ac- 
quainted, possessing coloured markings. In form it approaches some 
of the Ceylon Achaiince^ and also an imdescribed Deccan species. 

11. Bdumus 'rauTTA, n, s. 

Shell perforated, oonioally ovate, thin, finely striated, light yellowish, 
with two spiral rows of sub-dist.ant chesnut spots, sub-quadnite in 
form, on all the whorls, and two spiral cliesnnt stripes, the lower 
sometimes very faint, upon the last whorl below tho periphery. Spire 
conical, apex acute, sutures impreased. Whorls 5J, convex. Aper- 
ture nearly oval, slightly ohlique. Peristome thin, margins united by 
a thin callus, colnmellar margin vertical, narrowly reflexed, the reflexed 
portion meeting the penultimate whorl at an angle. 


Millem. Inclie.s. 

Length, 14 .55 

Diameter, 9 .35 


Aperture 7 millem. long, I! broad. 

Habitat. Anamullay Hills, (Beddome.) 

There is some doubt wbether the shells above tlG.scribQd be adult. 
They have a somewhat immature appearance, but idl the specimens 
sent, four in number, are of precisely the same size, and the thin 
peristome is characteristic of the group ol SuUmus Smyalensis, to 
which the present species belongs. From that species and its allies, it 
s easily distinguished by its short conical form. 
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; r .Ifote l. — .Specimens witk a mark "jl are besides represented by a cast of tbe entire stone in addition to tbe specimens of tbe 
original. 

. ; ; . Sote :2,-^Speoiinens with a mark t are represented, by a east only. 

§ According Mr. Piddington tie Society possessed in 1845 3 pieces of this interesting meteorite. 



44- Catalogue of Meteoric Stones and Meteoric Irons, [No. 1, 



<1-1 ^ 't? ^ ^ -*a w3. ..tj -+»' 
C; C'? .-i> S 4-8 -w 00 'W *H 
Of (W <M 5D *0 0-10^ r-d 


' It.-^ 00 a> O' 

' fH r-l 


t>. o O'! •yi 00 >ft IN. o C‘- M c!0 

»r? WS »£0 I© »?3 ifO »J0 O O 'O O 

00 00^ GO «? GO GO GO 00 CO GO .00 

»H rH fH rH >M .i*^ rH r~! '—<■ 


< 'N CO iSi 20.t-i O5'<5& O «-j on CO 

on cn cn cn ^ «o oo .so co oo 


ll 

ffO 




cr -P 

;! g, 

“5 § 
c3 ' 

A 






S.9 


cS g 







ISCO.] Catalogue of Meteoric Slones and Meteoric Irons. 45 


an d 

H GJ 


o 


fco 

o 

CJ 

b/) 


f=- ^ '■ 


■H ■ 


\tsqrau^! 




w fcb o5 V* ^ 

fecn Sc 

CO <p 1 «0 


93 . a: . «1 W Tr, 

IrL S® b* w! r 5- CD 

&b 

"ot) , ' «0 . . . ^ ^ . ^'•’o 02 CO 

JO «->• CO 1 >» r/: 15Q OJ o CJu CO f/3 f*^ C2 J 01 

O CO CO . CC fM r r* ■ KOI (?^ (M ^ CO 01 

. f 5 . • N . . st 0 £ OR . . , £>C , N 

53 O « S] O SSN^r. Nii N O 

'=1- ° “co ^ °“'ra-^ ° =■ =’m ° ° ®e 

I— ^ r-»t rH i-H r-. q::; CO r-t rH !•>, iQ CO <yi -r? r-t rH 


o 


1/2 50 Vi , ^ rA h 

jo tf}^ bo ?C fcij„ 

. . . t>* ^^‘c- a CO 

» JO 02 O fli CO .72 T-< O'! 01 

t- r* Ol fM Oa 1-4 rO /Nl 


. r-l . S -M :C1 . . . t- 

m tS !>• v) w 02 O Ci CO .72 r-< Ol 

bx: « ” Ic K lb So S)'^'. lb'” 

J O O tq NN.- fr3N SI O 

c2« ■= o®g;| O O CJO-O o o^ 
Ot > -H T~»1 CO rH 00 »H C'1 01 >-< J O CO. 01 jH rS 


2 3 
= § 
O 4 


:r£ o" 

^ .H 


- X 
i <12 

5 

5 ft=, 


. s • 

. O ; 
§ 

*s « 

a- • 
02 ^ 

* 


^ It 


re M li 


O', o '5 

W EH SS 


•^’<4 

l^Pti : 

«r G? 

02 O -^2 
V/ 72 
W -'/J 
0 / 0 ) S 
P i3 S5 

t =5 fl O 

; «> 02 r a 

<0 ^ 02 . 

. ;§ s ^4' ' 

tij ’is «2 

« 02 ,«; ^ 

oi .2 

02 

- =. « Wfq 


S3 

i5 

S3 

O 




.2 

'o 

C3 

.O 


P 


’ X- rf 


H 


" cs o o s _ 

■ w ^ - s O 'S^ 

.■§ .So ^ 

5-,^ CO c^ 5 

. s. as -iii 'g > C3 
'<15 •+:> o C . "H *- 

P Hfj o w N < w 


ns 

S3 r. » 
rt o S3 

n-|o: 

s^l 

§^^"3 

I'g3- 

fH O .V 

. §0 Q 

•SC 

yj p.i — 1 

«U o r2 

rt N 


w 


^35 

r/2 gH &^ 


*. 02 
S3 .d 

CC Sh 
7- 02 

. r-' o 

£ ■§ ° 
-o-.g.s 
■ « gas 

•so a'-' 
“ a :=l 
" ' o 'A 

■ w 

p o .15 

£h.P5PQ 


???.. 


./rJ" 

• S 

P 


»C3 ^3 
5 .0 d 
2 P. P .' 


P' P pH tJH 


fXS 

. O ■ 


’CK4 




-P 


-P.' 


CP '>5^ Ol r-< I?««-0 QfrH.'CO'iM. trs-'O o. IS. »M:,'«-.i : 

CO O r~H f~4 i-h l^l .»fl ^ ir» .»0.i/5. >0' C£> : 

!>.• t'. 00 GO GO Ct- 00, -OO' qo 'QD-:06 so- <50 .CO (X> !J© od 

tH rH, 'T* rH rH rH HH-.rH rt' jrt, r*<, 2— I rH rH; 


.:rt <?a SO i®-3D--lS. 00•^ft•p ;SH:{^l^Cf^^^'i61o^>i• G0 y 
-..^'.tH. rH'M fri;rH.:tr^';' 



[No. 1, 


46 On tJm Schl-agriihoeitu’ 

Ohsevvalions on the Astronomical points determined hy the brothers 
ScMwjinl'weil in Central Asia.* — By Captain GoTjUBIEI!'. 

From tlio Journal of tlio Imperial Knsainn Goograpliioal Society. Part dtli, 1861. 

[Eoccivetl lltli Jamiary, 1866.] 

During the current year, tlie first volume of the Navrative of the 
Scleiitilio Expedition of the brothers Schlagiiitweit to India and Iligh- 
Asia, ‘extending over a period of four years, from 1854 to 1858, has 
made its appearance. This reuiarkahle production is all the more 
valuable, inasmuch as it will not only ciuljrace the results of the ex- 
plorations of the brothers Schlagiiitweit, but likewise tlio,se of imany 
J earned travellers who were their prodece.ssovs in this field of iuejuiry. 
The first volume contains a collected .series of astroiioinieal and iruig- 
netic determinations. Tlic numher of the points for wliich geograplii- 
■cal co-ordinates are given is 112, but the degree of their exactness 
differs considerably. Many of tlie points for which co-ordinates are 
given were obtained from Indian triangulations ; but many otliers were 
deterininod from marcb-routes alone. Tbs determinations which are 
less exact, belong naturally to the northern portion of the journey, to 
Tibet and Turkestan. The corrections wliioh it would bo necessary 
to make in the existing maps, in conaecpience of the Sclilagintweita’ 
determinations, would be very considerable, particularly in longitudes. 
Thus, for instance, L6, in Ladak, is alleged to lie 44' more to the West 
than was originally supj)osed, and altogether tlie whole of western 
Tibet would have to be removed about 20' to the westward. Tho 
changes in the latitudes are less extensive, the highest do not exceed 
10', as in the case of Haiti. The Karakoram pass, the highest point 
attained by Europeans who liad preceded the Sclilagiutweits, lies more 
northwards hy 11', and the same distance farther to tho West than 
marked on any previous mail. 

* Tins pa, per was read at n gonoral meeting of both sections of tho Bnssian 
Geograjiliioal Society. The pre.sideut of tho section of phytsicai geogi-aphv, M. 
Somisnof, who had only just rotnr'neil from abroad, took occasion to uxpreas hi.s 
own doubts as to the oorreotnesa of some of tUo deterniiuations suid coiielnsions 
of the brothers Schlagiiitweit. He coinmnnicatecl to the members present tliiit 
these results, which bear evident traces of haste, arc regarded with equal doubt 
by the learned in Germaiiy. , The extensive range of tlie labours, tho multipli- 
city of the eolleotions and observations whioh devolved on the celebrated ti-a- 
vellera, prodnoed the confusion and iwognlarity apparent in thoir ohservutions 
and eolleotions. 
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The weight which is to be attached to these corrcctioiB, inuBt de- 
pend on the degree of exactness which regulates the scientific laljonrs 
of the brothers ScUagintweit ; but unfortunately, in the volume that 
has been issued, this consideration is not dwelt on, that is to say, the 
probability of errors in the determinations is nowhere alluded to. The 
detenninationa themscdves are not particnlarked minutely enough, to 
enable us to estimate their value. 

Ill order to judge of the con-ectness of these labours, we bring- for- 
ward some examples. Thus, in the determinations of Le in Ladak, 
the error which should be expected in the latitude would amount to 
30"*'. The longitude of Le was determined by the transfer of one 
chronometer which was rated at Simla on the 15tli May, at Le on the 
17th September, at Srinagar the 24th October ; the longitudes of 
Simla and Srinagar are known. The rate of the clironomotor should 
have been deduced from tlie longo.st transfer occupying 162 days, from 
which, in tlie main ro.sult, a considerable eiTor was to be expectedf 
amounting to no less than 7'. 5. Further an en-or has crept into the 
calculations of the brothers Schlagiutweit wdiich, when corrected,, will 
alter their re.sult by 8' (instead of 77° 14' 6" it should he 77“ 22' 6" 
east of Greenwich), The correction of the ohronoinoter was determined 
on the Karakoram pass on the 9th of Augu-st ; by its action front 
Simla (16th May) to Srinagar (24th October) the longitude of the 
pass wa.s determined at 77'° 80' 4". But corrections of the chrono- 
meter at L6 were also obtained on the 11th July and 17th Septem- 
ber, according to wliicb the deterininntioiis of the Karakoram pa,BB is 
found to be 77° 39'' 5" or, otherwise, differing by 9'. 

* Tho latitude of Le was clctormineil twice by polar heights.^ 


lltli July, '<'3 

IGtli SeptcmbBi’, , SJi'’ 9'2 

Moan,.. .. . 7 ........ 8'3 


Acoovding to Cuiuiingham, ........ .. 34° 94 

, ,,, Moorcroft, ......... ... 34“ 9'3 

t The olirononietoi- was rated in the . pteorvatoy of Calcutta, in Siai’oh, 
1855 and April, 1857 (pp. 98 .md lOS). From this it miiat appear,, tliut the 
probable S4 hourly diaturbanoo of the chronometer on tlio spot would not : be 
loss than ±s, In the longitude of Le, also, ;ou6.cau suspeot an error of at 

least ^ = ± 38s. From Simla to Le is.a jotti-hey of 125 days, from 

183 ''. . ■»■'■■■■ ■ ■ ■ ' 

Le to Srinagar 37 days ; whole duration of tUo journey 1(53 days. 
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But tlio SeliLigintweits express tlieir clonbt.s as to the correctne.ss of 
the dotcrmiiiation of time at Le on the 11th July, nncl, thcretoro, do 
not take it into ficcoinit. Nevertheless, an error of no less tiian 10' 
must, in all jn’oluiliility, he suspected in the longitiiile of the Karako- 
ram jiass as well as in the Icuigitude of L5. It remains, consecpieutly, 
open to liouht, wliieh longitude is to ho aecopted, that given the 
Sehlagintivoit.s, or that previou.sly falc.ipted by Hmnbohlt, -wliieh 
Tliompfioii, wli .0 visited this pass iti 1848, found to he quite accurate. 
Up to this point, tlie corrections are less thuu 4'^', and applied to tiie 
map attached to the description of their jounioy, they excite curio.si- 
■ly, hut not surprise ; hut the upper portion of the inaji repi'escnting 
Central Asia puzzles every one, l>y its iniirkca.1 difference to every 
thing tliat has hitherto hoen known of tlic.se conutrios. It is stiffieieiii; 
to say tliat the position of tho three hiisea of the cartography of tins 
part of Asia, namely the towns of .Khotan, Yarktnid and KasIigaVj 
disagrees with those hitherto geuerully accepted, hy nearly 180 versts, 
for all the three points nearly erjually lie 10' in latitude, and IBO' in 
longitudo, more soutliward and we.stward, according to the dictum of 
the Sc'hlagiut^veit.s. 

At the same time, the detenninathms of little Bokhara, whicli 
hclong to the Jesuits, cannot call forth strong doubts ; on the contrary, 
there is strong reason for believing, that if these detonninations are 
not altog’ether correctj they are hut very slightly incorrect. In Djuu- 
garin, there arc several points determined hy the Jasuit.s, and some .sub- 
soquGiilly by mo in 1869. From a comparison of these determiaa- 
tioiis, it boeoriios evident that the latitudes given hy tlie Jesuits are 
correct to a minute. But the astronomical observations in Djun.garia 
were, in all probability, not made hy the Jesult.s thoiuselves, hut liy 
Chinese whom they had instructed. It must therefore be supposed, 
that the poiute in little Boldiara, ivliere tlio Jo.suit futliers worked 
themselves, are equally correct. As regards the loiigitmles, it is well 
known that the existing itineraries coincide perfectly well with the 
cleterminations of the Jesuits, though it must be auknowledgcd that 
the Tn.arche-routes having almost a meridional direction, cannot point 
out apy ap25reoiahle error in the longitudes. Generally speaking, tlte 
better acquainted we becpine with Ghine.se T!;irke,stiiu, the more con- 
vinced \ve are of the, accuracy of the deteruiiiuitions of the Jesuits. 
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In support of this, we sluill here bring forward tlie following- example. 
There are tivo routes, besides others, acress the Tian Shan leading to 
little Bokhara; one from Kuldja to Aksu, the other from the south- 
ern .shore of Lake Issyk-kiil by way of the Faiiku pass, to TJsh. 
Until the astronomical hibonrs of 1859,. hoth tliese routes presented 
on the map con.siderahle angle.s with the axis of the momitain range ; 
the first one of nearly 45°, and the- other that of 30°, but according 
to the astronomical. ro.snlLs obtained in 1859; it wa.s found that the 
inclination of voute.s from Kuldjfi to Aksu, to the axis of the range, 
did not exceed 30°, while the rente to Ush intersects the ridge in a 
direct line, and runs north and south. It a 2 )pears strange then after 
this, if, seeing tlie great inclination of the transverse routes to the axis 
of the mountain, s, that Issyk-kul, with the neighbonving countries on 
the northern side of the Tian Slum, had not hccii before removed to 
the W(5st, as was done subsequently in consequence of the astronomical 
determinations ; or that all the series of jioiiits in Little Bokhara were 
not removed to the east, and in evei-y case not to the west. Facts 
like these, speak in favour of the jjo.silions of lT.sh and Asku, and other 
towns of Little Bokhara, determined by the Jesuits ; and it must' be 
observed; that up to the ptrosent time no-one has had the same means, 
as po.ssessed by them, of determining the relative positions of the.se 
towns. The last jioint that the Schhigiutweits determined iiistru- 
mentally, is Suget, a hiilting place for caravans, xwoceeding from 
Ladak to yarkand. Thi.s route is marked on a very rare map, which 
is ,1 direct copy of an original one compiled by the Jesuits. and trans- 
lated by K.lu]U'oth ; a point on this road under the same latitude with 
Suget, as determined by the Schlag-intweits, has nearly one and tho same 
long'itudo. Buyonrl Suget, all the other points on the KnenJnn and 
in Turkestim, arc dctemiincd by the marohe-routo.s ; the most nortliern 
of these and nearest to Ivhotaii, whieli the two brothers Herman and 
llohert .succeeded iu reaching, is the village of Bashia. This. point is 
also given on the map of the Jesuits, its iMsition heing fixed by 
marclie-ronto.s, not by direct determination. .. The difference in the 
pasitioii.s of Bardiia, as given by tliO: Jesuits and thehrotlicrfi Sobla- 
g'intwelt, amounts to 0' in latitude, and 47' in longitude. How is it 
tlicn possible, after Ibis, to accept the po.sition of Ehotan, and wjih it 
that of the other towns of Titrkestan, as given by the Hehlagiutweifs, 

' ■ - ■ - • , „ 7 ' ■ 
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differing as it does by ISO' in longitude from the astronomical detor- 
ininations of the eJesnitSj wlien neither Hei’iinni nor Eohert visited 
Kliotaii, while the ixipore of Adolph perished with liim in Kashgar? 

But how are %vc to regard the more recent Ittljonrs in the coutitry 
adjoining Little Bokhara, which cannot be reconciled to the points of 
the Schlagintweits ? 

Thus Sarry-Kul, the soni-ee of the Aimi, which was determined by- 
Wood, the Schlagintwoits could not place on their map, according to 
the determination of Wood, hnt dvero obliged to remove it nearly 2° 
to the westward, 

Issyk-lad is also marked on the map 2“ more to the west tlian it 
slionld ho, according to the last llussiau astronomicid determinations 
in 185!), And if this Lake be marked in its trues position on the 
map of the Schlagintweits, Sarry-kul would tlien fall back on Yarkand, 
and the -western extremity of Issyk-knl will appear above Asku, 
which, of cotirse, ivonld bo impos.sible. 

Potermann, in his notice of the. labours and researches of the Sehla- 
gintwoits, is of opinion, that a review of their determinations in Little 
Bokhara i,s prcinatnro, more e.spocially as the imnt-he-i-onte.s by which 
they were guided, arc not yet published. But the astronomical re- 
sults of 1859, which so distinctly contradict the determinations of the 
Schlagint-wcits, belong to tbc lln-ssian Geographical Society, and this 
is our excuse for expressing our doubts of the corrcetiie.ss of a certaiir 
portion of the results of the hrothevs Schlagiiitweit, lieforu receiving 
the data on which they arc based. 
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Gomparatlve, hypsomcirmd mid j)liifsical Tcihleau of High Asia, tlia 
Andes, and the Alps, — By lloBEnT DE SoiILAOIiVTWEil, Professor 
at the Unioersily of Giessen. . 

y.. Gontods. — I. Oeoyraphical configurations. 1. Plateaux. 2. Passes 

3. Peaks.. . 

II. Hydrography. 1. Lakes. 2. Spring.s. 

\il. Physic, al phenomena. 1, Snow-fall. 2. Snow-line. 
3. Qlaeiers. 

TV. The uarielies of hahitation. 1 Towns aiul village,?. 
2. Pasture gi-oumls. 

Y. Urtrome heights visited hy man. 1. Mountain-ascents. 
2, Balloou-ascent.s. 3. ISffect of lieiglit. 

V Yl. Limits of vegetation and animal life. 

licmarh. — 1. Di'iHvings of many of the objects (plateaus, pe.aks, 
towns, cfcc.) nientioiiecl in this Tableau, as well as panoramic pro- 
f files and maps, are contained in the Atlas to the “ Busnlts of a 

seiontifie mission to India and High Asia,” by Hermann, Adol- 
phe, and Kobovt do Schlagintwcit. 

2. Tlie height.?, givxni in Eugli.sh feet, are absolute, referring 
to mean sea-level. 

Transcription.— Yoweh and diphtlmng.s sound as in Italian and Ger* 

( man ; it = u in “ but a — an in the French “ gant u = u 

in German.— -Consonants as in Englisli. The .sign ' mark.? the 
syllable to bo accentuated. 

The materials, upon rvhieh this compar.ativo tableau is based, are : 

Tor High Asia, \T/..—Tli(i Hinuilaya, AV'estern Tibet, the Karakonliii 
and Kimliin, our own travels and oh, seiw.ations, coihhihod with the 
, valnablo data of the Great Tngonomotrical Survey of India, and 
with those of our predecessors. 

Forthe Anffe. — ‘The celebrated “ Voyages aux regions Stimiioctiales,”. 
by Alexander de HuUihoidt, which possess to this day the high- 
est value and inrportanco •' in Hs .recent puhlic.ations,'*' the newest 
oontrilmthms of science have heen added with a master’s hand. 

*,Koai,noa.---Anaicliton dor NatiuvSi'cl.-eflitiou.^Eleinsrt) Solirirten,— I alwayif . 
'■ quote tie orignml, Berjnaii elitiua; t 
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Eor ilie two volumes “ Untersueliungen ill .er die pliy.si- 

cidisolie Cdoograpliie uiul die Geologie dcr Alperi,” pablislied l>y 
my, brothers Adoljilie and Herinaiin. 

I. GeoGRAMITCAIj OoSVICillllATIONS. 

1. Plaimux. 

Plateaus, in ooiisoqnenco of tlieir being more or ]es,s intersected % 
deep and broad valleys, or from being covore/l with ridges, are , so 
variable in their form, that tiro nso of tire name, in many instances, 
appears to be soinewlmt arbitraiy. I prefer not to extend the meaning 
of the mime too far, and in so doing- diverge from the practice of 
earlier traveller, s, who commonly applied the temi to ev'ory inountain- 
ous region of great general elevations — as tiro natives of the llimalayir 
have a tendency to do — irrespective of its form. 

In the Rimdlaya, which is composed in almost every direction of 
lofty and ivregnlar ridges, and intersected by mimerous valleys of 
inconsideraliile width, no plateau of any extent has been discovered as 
yet, nor ia it at all probable that one exists. 

Wedern Tihd was for a long time snppo,scd to bo little else than a 
country of plateaux: — an erronemis impveasion emanating from the fir, st 
observers, thougli Humboldt had early pointed out the error of this 
belief,* as well as later travellers (the Straedreys, Cunningham, and 
Thomson). Plateaux certainly do occur in Tibet ; they are, however, 
much less nnmerons and considerably smaller tbaii I had been led to 
expect, in Bitlti, the iikteau Beosfd is 14,200 ft. liigb. 

Bet.\veen the .fffcra/ior«)» and jffihifwi, especially near the western 
crest of tlie former-, several well-delincd plateaux of extraordinary height 
ooeur. Some of the liighe.st are called : Papsang (17,500 ft.), Biillu 
(16,883 ft.), Aksae Cliin (10,020 ft.), and Volnib (10,419 ft) In 
.summer, no .snow covers these plateaux, but also no vegetation : in the 
far- distance there are some isolated, lofty, .snorvy jioak.s, be.side.s which 
the , eye di.scern.s nothing but barren roelcs,,and extensive sterile plains, 
all well watered by .streams, to wliicli the glaciers covering the flanlcs 
of the peaks affoi'd an ample and.lastiirg supply. .If water was -svant-, 
ing- to these plateaux, they would be a complete desert, as nninliabita’ 
Me.to inari as to any nninial., 

*■ iliiaicliten lier Natur. Voi, I., p. lot'. 
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In tlio Andes five to he found, if not the highest, at least the most 
extensive plntciinx of our globe, which generally lie along the very 
ridge of the mountains, and on wliieh large towns are situated, ns 
Gorro dc Paseo (14,098 ft.), Potosi (13,665 ft), and Cuzco (11,380 
ft.). There is also a largo jdatenu surrounding the elevated lake 
Titicaca (12,843 ft.). 

In the Al]js^ plateaux occur only at their base ; the Swis.s platenn 
having a mean height of 1,460 ft., the Siievd-Bavariau plateau of 
1,420 ft. 

2. Passes. 

The mean of a sufficient nninbev of such passes, which lead over the 
princijial erns/s, is partioidarly to ho taken into consideration, it being 
appvoxiuiativisly proportional, or, to express it more clearly, equal to 
the general mean height of thc.se crests. The passes situate in the 
lateral rainiflcations of the princip)al crests — though they are numerous 
— cannot ho inclmled in tlieso general means, being geograirhically 
of subordinate importance. , 

The mean height of i)a.sso.s in tlie three principal monnt.ain-chains 
of Hu/h Asia is as follows ; 

A. Por (he Ilinidlaya (mean of 19 passes,) 17,800 ft. 

Prom Sikkim to Ki.shtvav ; Bhutan and Kashmir being excliuledl 

the former foiv want of materials, and Kashmir on account of the 
Himalaya there losing- the character of one rvoll-defined and predoxni- 
iiant chain. 

B. P'o)- f/ifl (moan of 3 passe.s,) ...18,700 ft. 

Prom long. E, Gr. 76'’ to 79J'’, the heights in the eastern continu- 
ation being cpiite unknown. 

0. id)r f/w Jt'Siii'ftn (mean of 2 passes,) ..... — 17,000 ft. 

A.s the two passes are situated in parts not difforing in any particu- 
lar from the general mean of this ehaiu, they may. ho looked upon ns 
represei)t.'itive.s of the other. 

Prom these numbers it appears, that the Karakoriiin has .by far the 
greatest mean height of ixa.sses ; hut the one pass, which we inust still 
consider the highest, is situated in. the Hiinalaya, This is the : 7^’ 
Odiiiiii pasi, (20,159 ft.) leading from Gitrlival to Giiiirf Khdr.--uiu, 
wliicli my brother Adolphe and Inny.self crossed : as . the .first, and : us ' 
iyct as the only Etiropeans, Ang. 22, 1865. ' The pass next In height ; 
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isthe ]Mustagli pass in fclio Karakorum cliaiu (ID, 01 9 ft.), tlie third tho 
Oliiingcliwiiiio, or Ywngi Davait (about 18,800 ft.), in tlio .same chaiu, 
None of tliose pa.ssos are gononilly used as commercial rosids. The 
highest pas,s as yet known to bo regularly cro.ssed with horses and 
sheep, for the purpose.^ of coitinrerce, is the IVirang pa.s.s (18,500 ft. ; 
Mr. Theobald, Jr. makes it 19,132 ft., which seems too high—) ; and 
between this height and 18,000 ft. are .sitnatod several of the inost 
important and fi’o<tu<-'iitod pa.sses, a,s the Mana (18,400 ft.) the Kara- 
korum (18,345 ft.) and the Kiohraug (18,313 ft.), Tluv lowest pnxsso.s 
in the Ilinialaya cliuiii are the Slu'nkti La (10,684 ft.) find the Bara 
laichii (10,180 ft.); the well known Niti pass reach e.s 10,814 ft. 

In the Andes, the geiioral mean elevation of the passes is, according 
to Berghaus : 

, For the We.stoni Andes,. ...... .. 14,500 ft. 

For the Eastern Andes,.. 13.500 ft, 

The liiglie.st p.as.se.s are ; Alto de Toledo (15,590 ft.), Lagnuillas 
(15,590 ft.), and Assuay 15,526 ft.). The latter pas.s attains, accord- 
ing to Schmarda, only 14,517 ft. 

In the A/'2 >s, the mean of the pas.se.s is 7,550 ft. 

The highest pass, at least in former time.s not frecpiently used for 
commercial purpo.ses, is the St. Tlieodule (11,001 ft.), npoii which 
the brothers Platter have now erected a meteorological ob.sorvatory. 

8, Pctt/i.s, 

In the Vieghining of this century,, the Andes were snppo.sed to con- 
tain the highest peaks on our glohe, and Ohimliorazo to rise suprciim 
above the re.st. Though as early as 1S16 this was proved by Ga|)tain 
Webb’s moasiij'einents to. be incorrect, yet .some time olap.sed, before 
the .snpicriority of the Himtilaya above the Andes was generally 
admitted. Now we know, from the valuable and accurate observations 
of the 6. T. Survey of India, that Gaimsdnkar, or Mount Evore.st 
(29,002 ft.) is the highest peak of the world. Thu memoir of Major 
J.' T. Walker in the Journal of the A.si.atie Society of Bengal, 1862, 
No. I., ,pp. 32—48, gives a detailed, enumeration of the jieaks hitherto 
measured in the Himalaya ; this momoirj as w’oll as the pnhlicatiom 
of 0.aptain: Blontgonicrie .and private communications kindly received 
fi’oin, the Siltvoyor Henoral’s Oflice,huab|[o me to state, that 210 peaks 
arc now acciuntely me.a,sured in the .chain of the Iliiu.daya. Among 
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tliesc 216 peaks, 17 exceed the height of 25,000 ft., 40 the height of 

23.000 ft., and 120 the height of 20,000 ft. 

In tlio Karalionnn, peaks li.ivc lately been discovoroil, which are 
scarcely interior in height to the . loftiest, in the Himalaya, though 
only its western part has as yet been explored. With regard to the 
»• lieight.s of its eastern continuation, there is not enough known to 

allow oven of an estimate being made. 

The highest peaks of the Karakonm are. the Dapsang (Kp of the 
G. T. S. 28,278 ft.), the Diainar (26,629 ft.), and the Ma.slienbrum 
(25,625 ft.) 

With reference to tlie Kimliui, we can only mention tbe peaks that 
WG saw and measured between the Yurnng-ka-sli pass and the rvestenl 
termination of this chain; our idea ahont the general height Is the 
more limited, as wo have not even itinerary reports of former tnivel- 
;j lers to assist us. None of the peaks seen tliero by ourselves exceeds 

22.000 ft. 

In tbe /I )M.Zes, important alterations have veiy recently been made 
with reference to the succession of the peaks, when arranged according- 
to height, and, evou" now, the same amoniit of accuracy cannot be 
i ascribed to the hyp.somotrical detei-miniition of its principal peaks as 

to the trigonometrical operations in the Himalaya. The highest peak 
in the Andes is the Aconcagua (23,004 ft.) in Chili (Pissis gives 
only 22,451 ft.): and there are as many as five peaks higher tlnin 
:.' j the Oliimbarozo (21,422 ft.). ,Tn High .Asia, fdi ty-fivo , peaks are 
known, which exceed in height the dominating peak of the Andes, 
the Aconcagua. 

In (ho Al/is. Hour lUanc (15,784 ft.) and Monte Tlosa, (1.5,223 I'l.) 
are well known to bo the highest ijeaks. Other high peaks are ; 
Taschliovn, or Lagerhorn (14,9,54 ft.)j.. Weissliorn (14,813 ft.), . Mont 
Cervin (14,787 ft.), and Dent Bliinclio (14,305 ft.). 

IT. Hypeockapiiy. 

I. Lakes, 

In the there are but. very fewnake.s. That of Nainital 

(6, .520 ft.), in Kaniiion, the VuUar laJve“(5,12G it.), and the Ohiuur 
'{' . f lake neiir, Srinagar in Kn.shiiP55.d‘nffieo..lo.^^^^e^^^ tlieinvfOgor^ of tliO^^ 
1 deserving' faeutiom . ,■ ■ .dv- A; 
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Glaciuv lakes.— Aceuimilatioiis of water formed ky one glacier ob- 
structing tile outlet of a biglier one— are of inncb more frequent occur- i 
reiico. At timesj the wall of ice breaks away before, tliu pressure of 
tlie srvollon waters, wlien tlie lorvcr lands become suddenly inundated, 
and tlie torrent rnslies on with uninterrupted violence for wiles, exor- 
cising a marked influence even down to the lower parts of the river. fA 
Similar inundations, some of them of a most destructive character, 
have several times occurred. Two of the most eievated giacier-lidtes 
are the Destii! (17,7-15 ft.), in Gfirhval, and the Niiintsa, or Yiinuiu 
(15,570 ft.) in Lahol. 

Tl esi'erJi 277(7 and TnihhUtn posso.«s many hike.s, all of which ai'e 
situated in great helglils; tlicy arc, however, gradnallv' drying up, as r 

becomes apparent by the unuii.stakeahle ni!irli..s of largur siirfaeos rc- 
imiinirig from former tiinos. They i.‘(>ntaiii a greater (;|uantity of salt 
than lnkc.3 ill general, !ind mo.st of tlicni to an umoiint which renders 
them more or less brackish. 's 

The following arc the names and the heights of tlic principal ; — 

Lahea of Western Tibet ami Turhislun. 

AkRiie Ohin, 10,620 Nona Kar, ,,, 15,100 

Tso Gyagar, ... ... 15,(i9!l Haule, ... ... 14, 600 

O’so Kar, or Kbauri Tuhhi, 15,684 T.so Gain, ,,, ... l-kOSO 

Mui'o Tso, ... ... 15,517 0.’so Bui, ... 14,400 r 

K;mk-.KKil, ... 15,460 Tso Mithal, • ^ ... ... 14,167 . 5 

Mauaai'aiir, or Tso M'ipan, 15,250 Uppier Tsomognalarf, ,,.14,060 

Biikna Tal, or Tso Lanag, 15,2.r)0 Lower Tsoinognahiri, 14,010 

Tsomqriri, , , , ... ../®15,130 f 

In the Andes, the moat remarkable lake i.s that, of Titicaca 
(12,843 ft,) 

The foot of tlu) AfjAs is adorned with a great many l:ike,s, all in low 
elevations of from GOO to 1,600 ft. 

2 . Sjtrim/a. 

Spiinga of an ordinary, mean teinporalure, commonly called cold (. 
spring, 3, are of frecpicnt occurrence in High Asia; the finest and most f 
copious springs are to be . foiVnd in KmUmir, us the spring V^ning, 

Yetur 'V iillar, Kokar Nag, Acliibal, A'nat ■Nag and others.: The ■ ; ’ 
spring Sonda BrOri, also in Kashiulr, situate about live miles soutli- ■ , ; ; 

east of Slmhabail, is the only interniittent spring as yet, known in f ■ u,! 
High Asia." 

* jVeciirtting to Mr, Tlfeobaltl, .Jr. (soiS iTouvn, As. . Soc., Bciig , 18Gi5, No. Y<> " 

,p. 51S)tonly lL27ii. ■ '.-c: ,■ 
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In -Wedem Tihct, wliere rains in tlic higlior parts are rare, and 

where tlio dryness in summer is so excessive that oven the formation 

of dew is scarcely ]:,oreeptil>le, cold springs are comparatively rare. 
InTurkistan.iuBulti, and Hasdra, wc find a greater number of 
springs, a fact intimately coimected with the general moteorologioal 
conditions of these proviucos. 

With reference to the limit, at which springs arc to ho fonnd still 
in Hi'di Asia, I give the. following data, derived from our own ohser- 
vltionl Tho’gTWitest height, at which we fonnd a spring in the 
Himalaya, was 15,920 ft.; this spring was situfited on the slopes of 
the Kyung-av pass. In Tibet, we discovered a real spring on the 
Slopes of"tho Hd Gamin peak still at a height of 17,650 ft. ; this 
.sprittg is probably the highest spring lutlicrto found. 

As\he hi.«host spring in the Andes, Humboldt names the one 
called “ Ladc^i do Gadlud,” at .a height of 15,526 it. above the level 
of the soa; in the Alps, Adolphe . and Hermann have found the high- 
est cold spring at 10,440 ft. ... , ^ .i. 

Hot springs occur in High Asia in a snrpnsmgly great mimbeiy^ 

from the Bca-levd np to heights of more than 16.000 ft. The highest 

hot springs of High Asia are at Blurgfii, (16,382 ft.), in Nnbhi, at 

Momld (about 16,000 ft.), in Sikkim, at Puga (15,264 ft.), in Ladfik, 
near the lake Aiukldo (15,010 ft.), in Turkistun, and at Chagr&r 
(about 15,000 ft.), in Pangkong. As a curious and remarkable fact.I 

may add, that the highest hot spring in India, at Hamibfigh, m 

Bengal, is only 1,750 ft. above the level of tho sea. - 

The hottest spiring of High Asia is at Manikara (temp. 202 Paid.) 
in Kuln (this is the hottest spring as yet found all over Asia), at 
Jaimiotri (temp. 193" Palit.) in Garlivfd. and at Ohorkdnda (temp. 
190° Faht.) in Biilti. The hottest .spiriugs of the world (if we 
exclude those, which rise in the immediate iieighlmnhood of volca- 
noes) arc to be foiiiid in the Andes. There. » Aguas de Comangilks,” 
near Ghichemei.iuillo and Qiianaxiiato, .at a height of about 6,2004t., 
in latitude north, 2 r, show .a temperatnro of 205".3 Falit.,;t and the 
spring.s “ Inis Trinclieras’) b'etiyec^ Gabollo and Talenoias, in 

«. ggg << Bnmnovatjon of tlio kot springs of Mia ana Higli Asia, gwon 
: '’"."Humhoiatl”"- Bspague.- 2ud Bd,, Vol. III. 

: f iimy, Pr iso. rv;( ; y Ag 
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Mexico, have iiiercasad, between the yearSi 1806 ami 1823, from 195° 
Fiilit. to 206'°. 6 Falit.,* thus exceeding at present the teinperaturo of 
the “ Agnns (le'Goinangillas” by l°.8 Falit. 

'Ilie hottest known syn-ing of Europe, nnconnected with present 
Tolcniioe.s, in that of Chande.s Aigiies in Auvergne (temp. 170° 
Eaht.) .f 

III. Pky.SIOAL PnENOMEJM. 

1. Snovj-fall. 

Tlie lowest height at whicli snow has fallen in t].ie Tli'malaija 
chiving the winter, is about 2,500 ft., Imt such cases are extremely 
rare, Imviag ocenrved in E.«iidon and Garhvi'd only tivioo (in 1817 
and 1847), since the British took piosse.siiion of tlie conntvy.'f. Snow 
has fallen in the memory of man only once in Nalntu§ (3,207 ft.), in 
the piro vines of Simla. The snmv, vrliieh falls once within several 
years in the Kiingra valley, down to hoi,ghts of 3,000 and 2,700 ft,, 
disappears almost immediately. At Haribagh t]ic3 snow melts away 
on the day it falls, or at least within thirty -six hours. Pining my 
travels in Kulu, I wa.s informed hy' the natii'ccs, a.s well ns by .several 
gentlemen who knew this part of the country thorcmglily, that the 
village of Mandi (2,480 ft.), is below the limit of snow-fall. 

At an elevation of 5,000 ft. scarcely one year passes by without 
snow-fall; but, even at this height, the snow disappears after a few 
days, and .sometimes even hours. '‘It snows, but one doe.s not see 
it,” the natives of Kathmandu (4,354 ft.) very significantly use to 
say, meaning, that the rare nightly .snow'-falls ai'e mcjlted away by the 
earliest rays of the sun. 0,000 ft. may be assigned as the limit in 
the Hinnilaya, where snow regularly falls in winter, witls the proba- 
bility of remaining some time upon the gvoimd. ' 

In Western Tibet and in the Karaioniw, the general elevation of 
the country is so great, even in its lowe.st regions, that no part lies 
below the limit of hibernal snow-fall.. But the ipiantity of snow 
actually falling ks incomsidexable, and, this cii'Gimistancc it is, , whioli 
forms one of the chief oauses that the passes of the Earakonim, even 

# Humboldt’s “ Kosroos,” Tol. IV., p, 2i6. 

t Newbolcf, in “ Philos. Transactions^’ 1845, p. 127. 

i Colonel B. Straclier, in this Joonial, Vol. XV-TII., .Part I., p 309. 

§ This Jonmal, Tol, In., p. 367. 
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the highest, romaiii open tlirouglvont the year. , In some parts of 
Tibet the winter is the onl}' season, when atmospheric precipitation 
at all takes place. 

In the KiinUin, oven on its southern slop>ea, n greater amount of 
snow i.s precipitated than on the northern side of the Karakorum, 
whilst its Turkistaiii (nortliem) slopes differ still more from the 
Karakorum in this respect, they being visited by very heavy rains and 
great snow-falls. Even at KSshg.ar (about S,. 600 ft ), in Turldstan, 
there are said to ho several snowj' days every winter. 

The data, wliich I was able to collect on snow-fall in the AndeK^ arc 
go few and vague, tliat I could not draw any conclnsioii from them. 
Also for the Alps, I could not bring forward any new fact, s with 
reference to the snow-fall. 

2. Smm-Una. 

The auow-liao, or tho average height where snow rcmiains perpetu- 
ally throughout tho year, has offered unexpected difficulties in its de- 
termination for the Bimulaya. ' 'When Webb and Moorcroft first 
pointed out the general heiglits reached by the , snow-line, when they 
first discovered tho remarkable fact, that, in spits of the influence 
arising from exposition, the snow-line of the Himalaya descends lower 
on its southern (Indian) than on its northern (Tibetan) slopes, the 
statements of these travellers, now proved to be correct in all material 
points, were discredited by men of science both in Europe and in 
India. Humboldt, however, wa.s among the first wlio eudeavoiired 
to remove the distrust with which these discoveries were received ; 
he also gave an explanation* of the causes which were possibly suffi- 
cient to originate so remarkable a phenomenon as this of the unlooked- 
for differences existing between the snow-lines of the Tibetan and 
Indian slopes. He considers it “the re,sults conjointly of the radiation 
of heat from the neighhouring elevated plains, the serenity of the sky, 
and the infrequent formation of snow in very cold and dry air." Of 
all those causes, however, the last is the most important. The direct 
insolation, being less interrupted on the Tibetan side, has also its 
share of influence ; hut the effect is. comparatively small. As the host 
corroboration of the quantity of snow-fall being the piihcipai cause :of( 
the depression on the sou thern,:,(Indian), slope .p£ tlfe Himalaya, may 
* ‘tAsie Oontrahj,” pp. 281,487! "KoDmoB;” Vuh J, p, ii.W, 
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Toe adduced the fact, that we found the isothermal lines for the year 
and the Bummer, which coincided with the snow-line on the Indian 
side, decidedly warmer than those on a level with the Tilxdau snow- 
line. The fact, moreover, of the Karakorum — though on an nvorage 
three degrees farther north — ^liaving the snow -lino so excessively lugh 
on both its .slopes, offers another instance of the influence of limited 
precipitation. 

In the Knnlnn, the meteorological conditions also hecome apparent 
in the different limits of the .snow-line on oitlier .side ; lint here the 
fiffect is the reverse of that perceived iu the Iliinulaya, the gretder 
precipitation on the “ northern” .slopG.s (tovrards the plains of Turlda- 
t'du) lorvcring" tim snow-line on that side to a considerable extent. 

Although, in the Himalaya at large, the snow-limit of the Tibetan 
side does not de.scend so low as that of the Indian, yet the influence 
of exposition at once hecomos ap>pjareut in the ordiiiaiy .sense, coitG" 
spjonding to these latitndos, if we oxainino the .slopes of a crest or 
mountain, of which, by the nature of its position, botln slopes belong 
either to the Indian .side of the ridge in geuernl, or to the Tibetart 
side. The many and- vehement dispntc.s uj)on the nmoh-disciissecl 
subject of snow-liiuits have chiefly arisen from the entire neglect of 
this modification.’* 

The values we obt.ain for the height of the Kiio-w-liue on the three 
mountain chains of High Asia are : 

* Feet. 

A. Himdiaga. Southern (Indian slop'ios), ... 16,200 

Northern (Tibetan) slopes, ... ... 17,400 

B. Southern (Tibetan) slojies, 19,400 

Northern (along the Turkistnni plateaux), 18,(100 

G. Kimlrni. Southern (facing inountainou,sraniiiieatiDn3), 15,800 

Northern (facing the Turhistiuii plain),! ... 15,100 

For the Amies, the snowdiinits are, .according’ to Humboldt ntul, 
: Pontland : 

'* So© Batten, in tlio “ Calcutta loui-. of Nat. Hii?t„” Vo5. IV. p. 537 ; Vol. V. 
p, 383. Capt. T. Hutton, “ in the sauio Jonru." Vol. IV. p, 273; Vol. V. 
p. 379 ; Vol. VI, p. 56 ; and Capt. A. Jack, “ in the saino Joiu'ti.” Vol. IV. 
p. <155.' 

t “ Asia Gentrale,” 1847,. Vol, II. pp, Ifia and 177. 
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* Feet. 

Eastern Andes of Bolivia, .. . 16,!)00 

Wostern Ancles of Bolivia, ... 18,500 

Andes of Quito, ... ... ... 15,700 

For the Alps, my brother, s obtained ; 

Southern slopes, ... ... ... 0,200 

Northern slopc.s,... ... 8,900 

Extremes (near the Mont Blanc and Monte 

Sosa g'ronp), ... ... ... 9,800 

8. Glaciers. 


Tlie existence of the glaciers of High Asia was first made known 
for Western Tibet, by Vigne, who alludes to thorn repeatedly in his 
“ Travels in Kashmir,” London, 1842. Colonel Kichard Strachey 
was the first* rvho (in 1847) proved their existence in the Eimulaya. 
Tlio recent date of this discovery will appear the more surprising', 
when, the immense number of glaciers now positively ascertained to be 
in this region is taken into consideration. The gnoat amount of ice 
to be met with, even in lower elevations of the Himalaya, could not 
of course esciijie the observation of iirevious travellers ; the.se masse, s,, 
however, they used to de.signate as “ hard, frozen snow-beds,” and to 
consider them as local phenomena, analogous to remains of avalanches. 

On both sides of the Karakorum and the Kiinlnn, wo also found, 
glaciers, having form.s identical with those of the Alp.s,. and following 
the same laws of motion. Some of them are eonsMerably larger than 
the gL'icier.s in Eiiropo. Tlic Aletsch glacier in the Alp.s extends a 
little over fifteen miles in leng'th, whilst .some of the glaoior.s, surveyed 
by Captain Montgomerie and hi.s party in Biilti (on the southern side 
of the Karakorum)” hoa.st of no lo,ss than thirty -six niiles in length, 
with a breadth of from one to two and a half miles. The Biafo 
glacier forms, with the glacier on the opposite slope towards Migg’air, 
a ooiitiiiuous river of ice of sixty-fonr miles nuining in an almost 
straight line, and' without any hreak in its continuity beyond those 
of the ordinary crevasses of glaciers. , The Biafo giaeier is supplied in 
a great measure from a vast dome , of ice and show, ahont one hnhdred 
anil eighty scpiare miles in area, in the. whole of which Only a few, pro- 
jecting points of wall are vdsihle, The B.Msoro mam glacier; thirty- 

* See this Journal, Yol, XAI., ,pMt IX, p. 794 j Vol. SVII. part II. p. 203. 
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six Jiiilea in loiigth, and with fonfteen large tributary glaciers of from 
three to ten miles ill length, rvould form a study in itself, and give 
employment for several summers, before it could be properly oxaiiiin- 
cd.”* 

In the liimalmja, the lowest glaciers go down to 11,000 ft. and even 
10,600 ft. ; the Pindari ending at 11,492 ft., the Timtimaa at 11,4.30 
it., the Tsoji at 10,967 ft.,, and the Chain at 10,520 ft. 

In IFcstei’ii Tibet, they descend to about the same elevation ; thus, 
the Mnstiigh 11,576 ft., the Tapto 11,508 ft., the Tiimi Ohnet to 
10,460 ft., tlie Bepho (lliiifo of Oai>t. Jlontgomorie ?), near Askoli, 
even to 9,876 ft. The latter is worthy of notice as a remarkable case 
of low termination. 

Ill tlia KunUin, the glaciers end probably at heights not mnch differ- 
ing from those in "Wo, stem Tihct ; at least so wo infer from the gene- 
ral appearance of the upper part of the glaciers we saw during onr 
travels in tliese regions. The glaciers on both flanks of the Elchi 
pass presented, however, no instances of particularly deep descent. 

In the Awks, no glaciers are as yet known to exist, f and they do 
not , occur in tropical Ainorica, from the ecpiator to 19° latitude north. 

Ill the Algjs, the lowest glacier is that of Lower G-rindelwald, end- 
ing at 3,290, ft, but in general 5,000 ft. must be considered as a 
rather low end of a glacier. 

I¥; Tee Vakieties op HA.urTA'i'iox. 

1. Towns and Villages, 

The IlimcUitya rises, in general, .so abruptly above the plains of 
India, and the latter, particularly in the western regions, are in them- 
selves of such an elevation, that oven in the lower parts of the valleys 
there are hut few, if any points of less height than, 1,000 ft. above the 
level of the sea. Two causes more especially have tended to displace 
the order of population in these districts, the lower parts being almost 
deserted in favour of the lands Ij’ing immediately above. In tho first 
instance, the prevailing steepness of the conntry hereabouts, which is 
still considerably increasccl by, tho erosion of. the rivers, preclndes the 
.successful cultivation of the soil; and, again, the fertile, well cultivar 

* Mojitgoniei’ie, in " Joiuu. As. Soo. Beag'. 1862, Wo. n. p, 210 . 

t HumboWt, " Asio Ceutrale,” Vol. IT, p. 167, 
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ted' plains of India are converted, wherever they touch the southern 
foot of theHimulaya, into swampy and marshy lands, called the Tarai, 
wliich in .some parts form bat a narrow strijr or belt, whilst in otliers, 
as in Nepal, they attain a breadth of thirty to forty miles. The Tardi 
ahomids with large and lofty forest trees. Owing to the swampy and 
malarious character of the Tarai, which skirts the extremities of the 
valleys, the iieiglihoiirhood is rendered ns nninhabitahle to the tribes 
of the Central Himalaya as to the highly susceptible and less seasoned 
visitor from European climes. Consequently (from all these reasons 
stated), in the inferior stratum of heights, ranging between 2,000 and 
3,000 ft., the niimher of places inhabited by the natives is compara^ 
tively insignificant; while population reaches its inaximUin in the 
rich belt of life rising from 5,000 to 8,000 ft., the traces of man and 
his drrelling’-placo Begin rapidly to disappear at 11,000 it., and 
even before. 

Tlie highest limils of liahitation, however, very often pretscnt them'' 
selves under a form which almost excludes the prossiMlity of strictly 
comparing them as dependent upon climate. It is a remarkable fact, 
that in some provinces of the Himalaya, especially in Nepal, Kam&on, 
and Gfirhval, many villages are deserted in winter, though as far as 
regards their elevation and the solid construction of the houses, they 
might very well he inhabited throughout the year. The natives, how- 
ever, prefer removing to villages less elevated, where they spend the 
colder months. In the Himalaya west of GarhyaJ; such modifications 
do not occur; at l(3ast wc are not aware of the existence of villages in 
Simla, Kdlu, Kislitvar &c., where the inhabitants follow regularly 
tbe nomadic example fumi.shed in other parts of the hill country. 

Tire Alps of Europe also present instances of this kind in Findelen 
(7,192 ft.), Bresily (6,694 ft.),, and many other .summer villages of 
greater or lcs.s elevation on the French side of the Alp.s.. 

IVesterri Tibet i.s a country of such general elevation, that only in 
the province of Bfilti villages are to be found below a, height of f), 000: 
ft. Some of the chief towns are. huilt. at. considerable elevations j:; 
Leh, the capntal of Ladtdt, lies 11,627 ft. ahove the level of the sea. 
The highest yicr>»aaere% inliahited places' are, however, Buddhist, : 
monasteries, the most elevated being probably that of Ilfele, (16,117,, 
ft.), in Laddie, I state it positively as my conyietion, that nowhere in 
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tlie world tliore exist.9 a 2 rermajiently inhabited jdaco at a height ex- 
ceetling 15.000 ft. Paul de Carmoy’s “ Piiehlo de Ocornro,” in the 
Sierra Nevada, 18,454 ft. high, will prove, on a cdo.ser e.xaniindtion, to 
he a tonijiorarily inhabited jrlace, .similar to the r/Zhg/fw of 

Tibet, of which I name G-artok (16,090 ft.), Ndrbii (15,940 ft.), and 
Priga (16,204 ft.) 

In the Kiinlim, even the foot of its soutlicru (Tibetan) slopes is so 
elevated, that no villages exist at all. By coiubiuing with oiir own 
observations a variety of rcjrorts received, T. oljtain for its northern 
slopes 9,400 ft. as the limit of pena.auently irduibited villages ; sum- 
mer villages reach sihout 10,200 ft. 

In the AudeS) large and important jK'vmancntly iulial.dted places 
have, haeu bnilt at great heights (Corro de I’aseo, 11,098 ft,, Potosi 
13,605 ft.) ; they are goiurrally situated on jdattsaux. Santa Barbara, 
a iiiino with solid Ironses, about throe miles south of ITuancavelicn, is 
situated at a liolght of 14,508 ft. 

For the Aijja, I have already had occasion to mention their summer 
villages. The highest permanently inhabited villages are in the 
valley of Ayers in Granhundten, where Jnf lies at an elevation of 
7,1'72 ft., and that of Crust.a exceed.s 6,700 It, But tiro road-s leading 
across the presses have rendered it necessary to eon, struct house, s near 
the top which are permanently inhabited ; the liighG.st of those at 
present being the well known monastery of St. Bei'iiiird (8,114 ft.) 
As long as the road; over the SteUio or Stilfser Joclr was kept tip, 
Santa Maria (8,146 ft.) was also inliahited throiighont the year. 

2. Paskire-grmmds. 

In the Himalaya, pasture-ground, s “ Kitrik,” for sheep .and bovine 
cattle, are for the ino.st part in low elevations, and at no groat dis- 
tance from the villagc.s. The KSrikBitorgiiur, in Kainaon, must bo 
mentioned as an exco^rtion to this general rale, it being .situated at 
an elevation of 14,594 ft. Nowhere are there built on those pastnvo- 
gi’ounds chalets (Alpenhiitteu), which are as little used in the Hima- 
laya as tents in the AIpis. , 

Dairies, which are dispersed all over the Alps, and wlntdi form the 
sorrree of a profitable income under an able management, are quite 
nuknown in the Himalaya, oycu in those piarts, as Kashmir and Noijfd, 
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where ample tracts exist extremely favotirahlc for erecting such estab- 
lishments oven on a large scale. 

The pasture-grounds of Tilei, to which the numerous herds of sheep 
are driven in summer, reach an elevation from 15,000 to 16,849 ft., 
heyond wliich the Tibetan ,shophord,s, who sometimes reniain upon the 
mountains from June to Septemher, cannot bo slippofscd to make any 
permanent residence. The most elevated pasture -grounds of Tibet 
are, Larsa (16,849 ft.), Ziiiclun (16,222 ft.), Kyangohu (1.5,781 ft.), 
KukoMn (15,064 ft.), A'mlung (15,300 ft.), and Jugta (15,058 ft.) 

Though many cloudless clays succeed each other in those lofty 
regions, thus leaving the power of direct insolation unimpaired, the 
climate always remains bleak; while the prevailing winds not only 
aggravate the effects of a low temperature, hut also that of a low baro- 
metrical pressure, thus presenting a remarkable modification of cli- 
mate, of which I sh.'dl hereafter give some detail in the consideration.s 
irpon the influence of height in general. The shepherds with difficul- 
ty provide themselves with a sufficient suppl 3 ’' of fuel for cooking pur- 
poses ; sometimes they contrive with much labour and pains to erect 
rude stone walls, behind which they may take shelter during tlio 
night, These walls are usually circular in form, from four tp five, 
feet high, and without a roof. 

In the Kunlun, the slopes on its southern side are so elevated, that 
there exist no pasture-grounds at all ; on its northern slopes, they do 
notbocur above 13,000 ft. 

For the Andes no data with refercuco to pasture-grotmds are at my 
disposal. 

The pasture-grounds in the Al 2 '>s, which are genorally in the uoigh- 
hpurhood of Chalets, niay be met with .at heights of 8,000 ft. and 
upward.s ; the Fhdtalpe (8,468 ft ) on the Findelen glacier near the 
Monte : Eosa, and the Torrentlnitle, in the Aimiviers valley, being ; 

.instances of the greatest elovations. 

: y. Bxtbemii UBiGUis yisiTHU, ns MAh. , 

1, Mountain-ascents. 

Tempoimy habitations, frequented for . some months, as , we .have 
(icen from the discassion of tho highest pasture-grounds, sometime, s 
reach a height of nearly 10,300 ft. As tor as my experience goes, I 
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may Btate^ tliat for short periods of ten or twelve days, man ma}^ con- 
siderably exceed tliis lieiglit, not without .suffering, but at lon.st witli- 
out positive injury to liiinself. During our cwplorations of the Ibi 
Gamin glaciers, August 13th to 23r(l, 1855, n'O oneamped and slept 
during these ton day.s in company witli eiglit rnoii at very unn.snal 
heights. During thi.s period, our lovvc.st emnjr was pitched at 19,326 
ft, — the greatest height at which we ever passed a night ; — another 
%vas at 19,094 ft. ; two camps exceeded 18,300 ft,, and the remaimhjr 
ranged hetween 18,000 and 17,000 ft. Apart from tlie c.xtvcme ele- 
vatioii and consequent cold, the bodily exertions imposed upon us 
during our stay, proved a great tax upon onr powers. Once we cross- 
ed a pass of 20,439 ft,, and three d.ays earlier, August 19th, 1855, wtv 
had ascended the flunks of .fbi Gamin to a height of 22,239 ft. This, 
as far as we know, is tlie greatest height yet reaclied on any mountain, 
though oonsiderably below that to rrliioli man has arisen in balloons. 

On the Siissar peak wo attained (xingn.st 3rd, 1856) fin elevation of 
20,120 ft. A.s early as 1818, however, the brothers Alexander and 
James G. Gerard ascended (Octobei- 18th) a poalc in Spiti 19,411 ft, 
liigh, not far from the Porgyal, or Tariugfing. Sulisequently, August 
31st, 1828, Dr, James G. Gerard reached 20,400 ft. 

From Cajitaiii T. G. Montgomerie wc learn, that a, station of 19,979 
ft. Ims been reached twice by BIr. W. H. Johnson, and anoGior of 
19,958 ft.* in height by BIr. W. G. Beverley. BIr, Johnson took,, 
besides, observations in Ladiik at one station more than 20,600 ft. 
high, the greatest altitude yet attained as a station of ti:ie Trigonome- 
trical Survey of India.-j- A trigonometrical mark has even beoii ereotr 
ed Qu a point 21,480 ft. above the level of the sea, “but unfortunately 
there was not sufficient space to put a theodolite on it.” 

In, the Awdes, IJnmholdt ascended the flank.s of Ohimhorasso (June 
23rd, *1802) to a height of 19,286 ft. ; thi.s being the c.vtreme c-lovation 
attained at that period. Some . years afterward.^ (Decomher 16tii, 1831), 
Bonssingaulfc reached, on the same peak, si height of 19,695 ft,:|; 

In the Alps, my brothers Adolphe and Hermann oueo renmined in 
theVyincenthtitte, on the .slopes of Bloxrte Hossi, foxu'fceon days at a 

* See this .Tom-nal, 1861, No. II., pp. 09, 110. 
f See this Joarnsrl, 1863,.No, IT., p. in, 
j HiunboMt’s “ Heiuere Schrifteii,” p. 157, : 
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lieiglit of 10,874 ft. T]iq well knowji English Professors Tjmdalland 
Praiiklftiicl even passed the night of August 21st, 1859, on the top of 
the Mont Blanc (16,784 ft,) 

2. Balloon-ascents. 

Ill the free atmo.sphere the greatest hciglit was reached by Mr. 
Glaisher hi a balloon, which was directed by Mr. Co.swell ; Iw .ascend- 
ed, Septomher 5th, 1862, tiie extraordinary heigiit of at least 30,000 ft,, 
but, as he was unable to make . any observations above that height, 
being suddenly overtaken by sickness, it is supposed that the balloon 
rose a.s high as so. v'on miles = 36,960 ft. 

Not lc.s,s remarkable than this a,scent was the om? performed by 
Gay-Bussao, as early as the heginning of this century (September 
16th, 1804), when ho rose to 23,020 ft, Botwooii Gay-Lussac’s and 
Mr. Glaisher’s ascent, sovcv.al attempts have been made to reach great 
heights in balloons, cspaoiully m England, during one of which the 
late Mr. Wel.di roached (Novomher 10th, 18.52) 22,930 ft.“>> Tlu? bal- 
loon-ascents made in England were all combined with exporinionts ' of 
a highly interesting nature, and instituted by a scientific committee, 
anioug whose members it is surtioient only to name Sabine and Sylce.s. 

Previous to Mr. Wolsli, Messrs. Bixio aud Barral rose (July 27th, 
1860) to a height of 23,00!) ft. 

As a halloou-a, scent, remarkahlo not only oji .acoonnt of the height 
1‘e.ached, but on account of the horisioutal distance performed, I must 
mention the one made by Hr. Nadar, in company with eight person.s, 
October 18th, 1863, Mir. Nadar rose from Paris, and lot himself down 
—or ho rather fell down — near Rethbm, a .small toryn on tlio rivoi 
Aller, in Hanover. The direct disbaiice between those two towns is 
about 395 iniles, and as it, took ,15 hours, 47 minutes to travel: 
throngh this distance, the b.alloon flew 2,227 ft per miunte, 37 ft. 
per second, But, as the balloon was far from, going iii a straight lino, 
it lia,s been computed, that the gre.ate,st velocity , attained by it : 
.araonnted to oO ft. per .second. , , : . , : , ’ 

8. Effect of hciglit. 

The effect of height is:: eliiefly ,peiue,ptible in thc; decrease pfteiU- 
peraturo and baronietricul pre.ssnrts^:^^;- „t,b ,:bttr oi'servations, : 

*■ I’liii.'.-.'jiliieal TrausactiouV ISStt, ban; III., p. ,,, 
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tlio atmosplieric presstira is, at a height of about 18,600 or 18,800 ft., 
onc-luilf of tliat at the lerol of the sea. At an elevation of 22,200 ft. 
(so trivial a height when compared with the extremo iijiper limit of the 
atmosphere), wo observed a barometrical pressure of Ifl.SGl inches, so 
that nearly throe-fifths of the weight of the atmosphere lay below the 
point reached hr its at the time. 

It i.s evident that there must he a limit beyond which the degree of 
ravcfaetioii is incompatible vs’ith tliO! conditions of human existence ; 
but it will ever remain extremely difficult to detenniue the line of 
demarcation, ivitli any approach to .scientific precision. 

Tlie inflnonce* wliich height e.'vevci.se.s upon man, voiries with 
the individual ; a man iu good health having the chance of loss suffer- 
ing. The difference of race has apparently no appreciable importance. 
Our Hindu servants suffered far moio from the cold tlinn our Tibetan 
companions, though not more from the diraiuishod pre.s.sure. For the 
generality of people the influence of height hegins at 16,500 ft., a 
height nearly coinciding with that of the highest pa|.turo grounds 
visited by shepherds. 

The complaints prodnecd by dimiiri.slied pre.ssriro are, — ^lidadacho, 
difficulty of rc.spi ration, and affection of the lungs, tire latter even pro- 
ceeding so far as to occasion blood-.spitting, want of appetite and even 
sickness, muscular weakness, and a general depression and lowness of 
spirits. Bleeding of the iiose we experienced ourselves, though very 
rarely, the loss of blood on .such occa.sioas beiri" insignificant ; but 
bleeding of the' ears and, lips wc. neither oxpcrioncod jjevsonally, nor 
observed in others during our travels in Uiijh Asia. Humboldt, f 
however, States; that on the Antisaiia, at a height of 18,141 ft., his 
companion, Bon Carlo, s Montu{ar, ,,bloeded heavily from tlio lip.s, and 
tliat during the ascent , of the ,01iiiuboi‘aViO, every one suffered from 
bleeding* of the lips and even the gums. 

The effects lierc moutioued, which disappiear in a healthy nian 
almost .siihultanoously with his return to lower regions, are not sen- 
sibly increased by cold, but the wind has a mo.st decided influence for 

Koticoa and romarlcs on this subject are to be ibund in “ Gloimings in 
Scieiico,” Vol. I., p. 330 ; Ctei-ard’s " Koonawtir j” Hooker’s “ Hiiimhiyau Joniv 
nals,” V’ol. XI., p. 413 ; Thomson’s “ Western, Hinialava mid Tiliet,” p. 135 attd 
p. 4g3,'' : " ,,b 

t lileinCWB Scliriften,” Vol. I.j p. 148. 
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the worse npoii tlie feelings. As tliis was a plienonienoii we had not 
hitherto found, mentioned by former observers, we diriRited our parti* 
cnltir attention to it, and remarked instances where fatigue had abso* 
lutely nothing to do with it. In the plateaux of the Karakonim, it 
was a cominou occurrence, even for the sleepers in the tents, where 
they might ho considered as somewhat protected, to be waked up in 
the iiiglit with a heavy feeling of oppression, the entire disturhanoo 
being traceable to a breeze, which had sprung up during the hours of 
rest. 

The effects of diminished atmospheric pressure are considerably 
.aggravated by fatigue. It is. surprising to what a degree it is possi- 
ble for oxh.austion to supervene; even the act of speaking is felt to he 
a labour, and one gets as careless of comfort as of danger. 

VI. Limits op vegetation and animal live. 

1. Vegetation. 

Ill India, the vegetation is not limited by climate in the elevations 
existing; the highest peaks, as the Lodahfitta (8,640 ft.), in the Nil- 
giris, the most elevated plateaux .are covered with trees, shrubs, and 
ill fact a luxurious vegetation, not only along , their slopes, hut , even 
oil their top. 

In the TImtUuya, trees grow very g-cnerally np to heights of 11,800 
ft., and in most parts there are extensive forests covering tlie sides of 
the mountains at hut a little distance below tliis limit. Those forests 
are especially hoautiful in the higher valleyB of Kamdon and Garhvfil, 
in the Bhagirathi valley. 

Ill Western Tibet, though we did traverse it in various directions, 
none of ns found anything at .all corresponding to a forest. Apricot, 
trees, willows, and poplars .are, frotiiieiitl^cultivated on alarge .scale ;- 
poplars, indeed, are found lit Miingnang, ill Omiri Kliorsiun, fitiil at 
a height of 13,4.57 ft. ; but tliey^, are the objects of the greatest care 
and attention to the Lamas. 

In the •Kimlihi, we found the trees on its northern side not to 'grow 
above 9,100 it. On the hortliei'n . side, ive siiWMio trees at all ; here , 
the considerable height of the valleys yve passed excluded them. f 
: In the Andes, trees emi at about 12,130.ft. ; .in tho ah 

age at (1,400 ft., isolated speoimen,s occmTitig, however, above 7,000 ft- 
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Tho enltivafcion of g-rain coinci(le.<!, in most c.a.ses, mth the liighest 
perramicntly ishabitod villages : but tho extremes of eiiltivated grain 
remain below tlie limit of 2 )onnmiont habitation. In tliu Himdlaya^ 
cnltiratiou of grain does not exceed 11,800 ft , in Tilel: 14,700 ft., 
and in the irwa/wn 9,700 ft. For the the limit is 11,800 ft. ; 
in the Aljts, some of tlie extremes are found near Tindeleii, at a htnght 
of (i,0S0 ft,, Init the mean i,s ahout 5,000 ft. 

The upper mean limit of gj-ass' vegetation is, in the TTfnuffoi/a, at 
15,400 ft., in Thiw/’cajj Tihut at 1(5,500 ft, ; in the Kihilihi, grass is not 
found above 14,800 ft. 

Sliinb.sgrovv, in the ITimiflHi/a, uji to 15.200 ft,, l!i. Wfslern Tihct, as 
high as 17,000 ft. On tho jilateanx to the north of the Karakortlm, 
Blmibs iu ’,0 found at 1(5,900 (t., and, v.diitdi is moro remarkiible, they 
oeeasionally grow there in cousideraljle f^uantities on s^iots eritirely 
destitute of griass. As an example, I mention the Voli-Ab Chilgano 
plateau (16,419 ft.) and Bashmalgi'm (14,207 ft.) 

In the Kunliin, the iij)per limit of .shrubs does not e.xceed 12,700 
ft. ; above this height grass is still plentiful ; aiid shrubs lieing hove, 
ns gonei'fdly everjnvhcre else, contined to a limit below the tU-godatioa 
of grass, the range presents an essential contrast in this respect to the 
characteristic asjicct of the Kavitkoruvn. 

In .the AnihiH, shrubs grow rtp to l!,>,420 ft , in tho A fps, their uirper 
limit is at 8,000 ft. 

The very extroruc limit of phanevogainic iihints appeared in Tihei 
at the north-eastern siojies of the Ibl Gitmin pass, at a height of 
19,809 ft. ; next in order came those of tlie Guushauhtir peak, in 
Gmiri Khorsiuu, at 19,2557 ft. In the JUmdlHiju, the highest idants 
were found hy us at 17,500 ft., pii tlie slopes of the Jiinte pass, in 
Kannion. 

In _tho Andes, Oolouel llall found the highest jrhaiim'ogauiic plants 
on the slopes of Cjhimborazo, at 15,769. ft., coiiscquently 4,04{) ft, 
lower than the Ibi Gamin, plants in Tibet. 

:Iii the Alps, niy brothers found an'nnalogons extreme on the sontln 
era slopes of the Vincent pyi'aUiiido .at'12, 540 ft. 

2 . Animdllife. 

Mlonlmjs to frequent,, iu tho Ilinuilaya, regions C-veoeding 
11,000 ft. in height ; the Smiimpilhecus sehkluctuts, IIodg.s. fl.sccnding 
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Jiiglior tliaii otliors. The.se monkeys,; calloJ “Langurs” by the natives, 
have been frecpeiitly seen at 11,000 ft., while the fir-troes among 
which tliey sported were loaded with snow-wreaths. This spede.s is 
not known in India, whilst the Macacu.9 Ehesns i.s met with in India, 
as well as in the Him'dlaya. 

Ill Western Tihel, and farther to the north, no monkeys have yet 
been foniid. Tigers ascend to 11,000 ft. in tlie Himalaya ; they are 
not, however, aocn in Western Tibet or. the Kiinliin. 

Leopanhi may be met with, in the Himalaya and in Tibet, even at 

13.000 and 14,000 ft. The /few, though intiiuatel};" connected with 
the mythology of Higli Asia, has been forthcoming, in historleal 
times, only in Kashmir. In India, the lion occurs at the present day 
only in GuKiat, and there only in veiy small numbers, 

Jackah wove found by us in the Karakon'ini between 16,000 and 

17.000 ft. irobaM are not known to frecpiont the Hiiniilaya Proper, 
hut they are found in Tibet, where wo saw of traee.s of them in sand 
close to, the Karakorum pass (18,345 ft.) 

Vnriou.s species of hoautiful wild sheep anil ilex, together with the 
Kydng and the loild yah, are met with in large herds on the higlio.st 
plateaux between the Karakordm and the Kunlun. 

The cat is common in Tibet ; dogs are the companions of the Tibet- 
an Bliepliercls, whom, they follow over passes exceeding 18,000 ft. 

Some species of hits are seen in the Himalaya up to 9,000 ft. ; aiid 
the Tibetan Ifflrc occurs oven in height.s exceeding 18,000 ft. 

Mignilori! hinh are not known to cross the Ilimcllaya, as many 
birds of Europe cross the Alps, Dovmi were seen by us at very great 
heights in the ICarakormn and Kunlun; this was the mo, st surprising, 
as other birds were very rare. , 

The domestic /oalhas recently boon int^-odueed with great sudeess 
by Galab Singh into Haiti, Ladak, and Ifubra. 

L’isAfts were found by us in some, rivulets of Tibet exceeding 15,000 
ft. In the -1 /’/« they cannot live beyond 7,000 ft. 

Of reptiles wo found .snakes ahtVsam-ians as high as 15,200 ft. In 
the A7;i),s they go up to 6,000 ft., in the Pj/ri’cnces to 7,000 ft. In the 
Andes, snakes were found by Sclimarda at abdnt 11,500 ft. 

I'd' hulterjlks we found iii the. Himalaya, 13, 000 ft., in Tibet and 
Tnrkistan even 16,000 ft.' as localities of permanent habitation. _ Bee- ' 
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ths pvobaUy follow tlic liighest formation of grassy tiirf in tlie Hima- 
laya, as well as in tlie Andes and tlxe Alps. Mostimtoes go up to 

8 500 ft. ; and pefijisivs make tlioinsclves very troublesome duiing’ tliu 
rainy season as liigii as 13,000 ft. 

Thel'xistenee of infusoria seems as little suTiject to limitation by 
in Higli Asia, as in tlie Andes and Alps. In a few fragments 
wliieli we elvipped off from tire rocks of tlic 11.1 Himrin pass (20,459 
ft) Prof. Elirenl.org of B-nlin detected tlieir presence, and found 

tliL notjnsignifieant in quantity ; Ue discovered trvclve species new 

to science. 
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(Notes and Queries,') 

[Eeceivecl 20tli December, 186S.] 

Campf near Myanoung, Novenibev 22nd, 1865. 

Dui’ing a visit to Calcutta a few montlis ago, Mr. Grote drew my 
attention to a sort of controversy wliicli had been started at home, 
toucliing the habit, which fireflies were stated to exhibit occasionally^ 
of a conciu-rent exhibition of their light, by vast multitudes acting in 
unison ; a statement which appeared to have been somewhat sceptically 
received. Mr. Grote does not appear to have ever witnessed this 
phenomenon in Bengal, and questioned me if I had ever , observed any 
confirmatory instance. Fireflies are tolerably well known, of .course, 
to the resident in Bengal, bvrt I had never there ohserved any such 
hahit among the countless firofiie,s, which form such fiery-llko orna- 
ments to the shruhherie.s about Calcutta. In Pegu, however, I have 
witnessed the exhibition in question ; myriads of fireflies emitting 
their light, and a.gain relapsing into darkness, in the most perfect 
rythmic unison. I. much regret, that I did not secure specimens, hut 
the circtunstances were as follows. I had halted my boat for the 
night,, alongside a small clearing in the low lying tract of cotmfry, 
forming part of the Irawadi estuary (Delta), east of the Bassein 
river, where the water was salt, and the entire country not more than 
.a foot, if .so much, above tbc flood level. Night had closed in, and my 
servant, who brought in the tea, asked me to step out of my tent and 
see the fireflies which, he said, he had never seen the like of before. 
On: stepping out of , the tent, a truly beantiful sight presented it^ 
self. In front was the broad and deep river sweeping on, wkti 
soiKpjs, with its indistinctly seen background of primajval forest .on 
its opposite hank. Around me was the recently-formed clearing, with 
its two or three huts and my own camp, as the .sole proof of man’s 
occupauoy, for miles and. mile.s, but, for. all the wildness . and. almost 
desolation of the scene, the bank on which I. stood was: a glorious 
spectacle, :ahd those acquainted with the class of native seryfortB 
wiU well understand that, it must have .been at :once nnnsual and 
beautiful: indeed :to rivet the attention, of a listless kliitinutgar P . : ■ 

: : The bushes overhanging the, .water , were, one ,:.mass ; of firefiles, 
though, .from the confined space available for them on low .shrubs, the 



74 


Notes and Queries. 


[No. i; 


numbers may not liave been actually more than aro often congregated 
in Bengal. The light of this great hotly of iii,5ect.s was given out a.s I 
have said, in rythmic fla.she.s, and, for a .second or two, lighted up the 
bashes in a beautiful manner ; lieighteued, no doubt, by the sudden 
relapse into davlcness which followed eaelt flash. These are the facts 
of the case (and I may .add, it was towards the end of the year), and 
the only suggestion I would throw out, to account for the unusual 
method of luminous emanation, is, that the close congregation of large 
iiumhoi'3 of insect, s, from the small space afforded them by the hnslie.s 
in question, inuy buve given rise to the ,synchronou.s emission of the 
fla.sh, by tlio force of imitation or si/mjMilJn/. 

Mr, Montgomery, of the Survey Department horo, also fully corro- 
borates the habit of our Pegu fireflies siinnltaneously einitting their 
light, hut adds, he has only remarked it iiiidcr conditions similar 
to those described above, in low swampy ground. It still remains, 
therefore, to be decided if the insect is different from the ordinary one, 
or if, as I am inelined to think, the simultaneity is produced by sym- 
pathy and great crowding of individuals. 

■Whilst my pen is in my hand, I would add a few words on the 
address of Dr, J. E. Gray to the Zoological Section of tiie British 
Association, printed at page 75 of the Notices and Abstracts appended 
to the Eeport of the Association for 1864. 

The excellent remarks on the aim and arrangement of Pnhlio 
Museums will, it is to he hoped, not escape the attention of those 
intere.stod in our own Calcutta Museum, and the especial .stress he lays 
on the exclusion of light from collections on spirlt.s, i.s what I urgent- 
ly bi’oug'ht to the notice of the Society but a short time since. It is 
not, however, to this portion of Dr. Gray’.s addi'css that I would now 
refer, hut to the statement at page 82 that, “ i/te natives of India awl 
of the islands of the Malayan Archifolago have iroughf into a semi- 
domesticated state various sjfjeci'es rf wild cattle, such as the Gyal, the 
Gour,andfheBaMteng.” 

Of the first of these, the Gyal, we Imow that such is the case, but 
I should much like to know in what prart of India or Malaynesia the 
Gour or the Bdnteng are “ semi-domesticated,” certainly, the feat h.%s 
never been performed by any “ fratiwe India,'’ of whose geograpoby 
and powers incurably lax notions appear to be stereotypied in .England, 
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from the ablest downwards. I wonM enquire, tlierefore, tlu’ougli the 
pages of this Journal, to what' instances Dr. Qray can allude, as the 
fact is certainly novel to those in India, The G-overnor of Baiigoon, 
at the time of the last war, I am told, had a pair of Grour sufficiently 
tame to he yoked in a cart, hut this is quite insufficient to establish 
their claim to ho viewed as semi-dome, sticated. In India, the difficulty 
of rearing the calve.s is uotorious. 

Again, immediately before the passage I have quoted above. Dr. 
Gray remarks, “ In the lower and warmer region of Central and South- 
ern Asia, the Zebra ha, s been completely doraesticated.'?:, 

In the passage, Dr. Gray is alluding to wild species hrought hy 
man into a .state of dome.stication, and I confess to .some curiosity as 
to the wild, stock of the domesticated Zebra. There is, I fancy, some 
little confusion, however, in Dr. Gray’s ideas here, n,s, on the previous 
page, he tolls us, “ the oxen” “ are never found truhj wild.” 

Tlie distinction, too, which Dr. Gray draws (loc. oit.) between tlio 
‘Uruli/ domesticated” animals, the ox, the sheep, the horse, the camel, 
the dog and the cat, and the “ semi-domesHcated” as the buffalo, the ; 
goat, the pig, the ralihit, the reindeer, the yak &o., appears forced, 
and to a great extent imagiuaiy. 

The di,stinction between these two classes of animals is more due to, 
the efforts of the Breeder than to mere domestication, and I should have 
thought, that the highest triumph-sof some of our rabbit fancies and of ; 
our breed.s of pigs merited quite as much as our “slieep” to be con- 
siderad as “ truly domesticated,” if thereby is intended an unnatural 
deviation from the wild stock, solely produced by the art of the 

Breeder. . J 

I cannot enter at greater length on this most interesting question, ' 

hut I hope that some of the readers of this. Journal who have iJemaed 
Dr. Gray’s report, will be able to furnish, some explanation of the 
points indicated above. ’ . f 

Another query I would Aiik is, io -whuA race oi Gahles mystacem 
can , Gunther refer to, when he states,, that " an old male measiu-es ; 
nearly 24 inohes, the tail taking 19 inches ?” Now Galotes mptaoem:; 
is common in Birina, md mom than a score, have passed through my ; 
hands, hut no specimen that ! ever saw attained to even 12 incLes jof ■ 
total length ! ■ ■ 'if'- ' 
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Are not two races or species liere niiited, a stnallet' one from Birma, 
and a larger one from Oamboja or elsewhere south V 

The type in the Paris Museum, ;Ci-uivther says, is “ not full grown,” 
hut it was from Birina, and is probably the size of ordinavy Biriuese 
Rpeciiaens. 

W. Tiieobai.d, Jr. 




Meteorological Observations. Ivii 

Abstract of llie Results of the JToHvly Meteorological Observations 
taken at the Surveyor GeneruVs Office, Calcutta, 
in the month of August, 18C5. 

Latitude ‘t2° 33' 1" Nortii. Laiigitiule 8S° 20' 3-1" 12'iist. 

Heigiit of tlie Cistern of the. Standard Barometer aliove the Sen-ievel, 18 ft. T1 in. 

Daily Means, Sto. of the Observations anil of the Hygrometrieul elements 
clepenilent thereon. 
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Metfloroloipecil Obsr.rviilio?)f!. 


Ahutracl of t, he liesnlls of the. Hourly M(yleorologieul Ohservatmis 
takfiii at the Surveyor Qeneral's Ojfiee,, Gulcutta, 
in the, month of Amjml, 1805. 
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Miiteorologieal Ohsavoaiiona. IJx 


Abstract of the lietiuUs.of the Hourly Hcteorolorjiaal OhservaHons 
tuhen at the. Hurmyor General's Office, Gahuikt, 
in the month of Auijust, . 1865 . 


Hourly .Meaiifa, of'the Observations an<l of the Hygroiiietricsul elouifjits 
ilepuiuleut, tlie.reon. 
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I'lif! Mtum lieiy'hi of Mio I'aroniotev, likeyvise the Pvy. and Wafc Bulb ^i'har- 
jnoinoituv^Iouiia uvo rlorived from tho Obsorvaiioita imulo at tho soverul iwurs 
during Uio month. : 
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Metooroloffleal Olservuiiona . 


A/M of tU of Hie Hourly Meteorol^oyM m>servaHom 

taken at the Surveyor General's OJjtec, Gahutta, 
in the month of Auyust, 1SG5. 
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All t.lie Hjgfometrieal eleinents are coniputuJ bj tlie UraunwihU Coiistinit.'S. 


Meteorolofical Observations. Ixi 

Jbstract of the. Results of the Hourly Meteorological Observations 
taken at the Surveyor QeneraVs Office, Oaloutta, 
in the month of Aiujxist, 18G5. 
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Meteorological Olservviions. 


Abstract of fHie 
tahen 


MesuUs of lire Jlonrhj MAeorological OUermdions 
at the Surveyor GenemVs Office,^ Galcutta, 
in the inoiitli of xiugast, isOo. 
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Meteorological Ohscrmtionn. 


Isiii 


Ahsiraei of the Results of the Hourly Meteorological Ohservraio?is 
taken at the Surveyor QeneraVs Offiae, GalouHa, 
in the month of Auymt, 1805. 

MoHTHIiT Eustrj/’l’S. 
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Meleorohpcttl Ohservafions. 


Ahstraof of (he RasuUx of tie Ilourlij Meteorolorjicai Ohm'valions 
tukeu at the Siirvei/ior Geiierure Offlm;, Galoufta, 
in the mouth of Aaija.if, ISliT). 

SlOUTlII,!* TIl'SIJI/l'S. 

Sables sliowiiig the uumher of days on whidi at a given hour fiiiy [larticiilar wind 
blew, together with the miniher of days on v. hidi at the same liour, 
wiien any )iartieiilui- wind was blowing, it rained. 




Meleorolor/ical Ohservations tciken at Qangaroowa near Kandi/, 
CJagloH, in the month of May, 1864. 

Alt. 1560 ft. ; E, Lonn-. 80° 37', N. Lafc. 7“ 17'. 

All tlia Iiistrumonts linve been com])ai-ed with standards. 

The ten,sion of aqueous vapour, dew point and humidity, have been 
found from the readings of the dry and wet bulb Thermometers by 
Mr. Glai,sher’.s Hygroirietrical tables. (Ed. 1863). 

The dew is the weiglit in grains depo.sitcd on a square foot of 
oi'dinary woollen cloth expo.sed on a board from 6 i>. m. to 6 ,a. m. 
or for as many hours as tlioro is no rain. 

The evajioration i.s given l)y a BabingtoiTa Atmidometer placed 
under cover, so as to bo protected from the sun, rain and-dcw, but 
freely e.vpo.scd to the wind. 

The ozone cage is hung about 25 feet above the ground. 

The direction of the wind gi\-on, is tliat of the lowest curront, by the 
vane ; of eurrents above this, hy the direction in whiclr the 
Ninilri and Cumulo-Strati clouds arc moving. 

In this eohunii a “ calm” .signifies that the clouds are apparently 
motionless : “variable,” tliat tb(?cloud.s, apiparently in the same oi'. 
nearly tbe same .stratium, move iii no fixed direction, but their parts 
move as if in vortice.s, or difl'creut masse.s of them move up from 
different quai'ter.s as if into a vast vortex, this being nearly always the 
case before tlnuiilcr storms. 

. , W S W W 8 W 

Entries, such as.— - ^r pi,],., , f*'® clouds are 

evidently in stratu of dilfcreiit altitudes, that those in the lowest 
stratum move from W S W; those in the ne.xt luglier from N N W ; 
tiiosiJ in the next are apparently becalmed, and so on. 

■ Tlie velocity and ilistunec in 24 hour,s are given by Robinson’s 
Aneniouicter. 

In the column for .Lightning .and Tlnnider — . 

L ==;“ Liwlitning.” when the Hash i.> near cuongh fo be vi«ible. 

bR :-:“ Lio'btning ijclleeiion,” when the flash is so distant that 
only its refleciioit on the cloiuk or in the air is visible. 

“ Morn,” is f» .s, M., “ .Even,” 6 i*. ll., and “ Right,” 12 .\i., and 

“ I'ore' and “ atfer” are j,>n;i!;vcd to these, as ordinarily to “Rodii,’’ 
to denote tb‘.' 3 previyu;; i!.ud 3 loUowing. hours. 
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TjlANKhimON OF A PoilTIGN OF TUB “ CoMl>XJ3 IIfNDH M LA SotUlVlB 

I. 3 IPBKUU 5 Gi« 0 ( 3 UAl>inuUE UK IluSSlu’’ FOR 1861 . 

Tlio Society luis iic.vei' failed to profit by every oppovtmuty tliiit 
has pre.siiJitcd it.scll', for extending: oiir gcogiviphio.'!! Iviiowledgi,) of : 
the coiintrie.s boi'deriug on. Central Asia ; oonse.qneiitly, in the mtmtli : 
of Fohruary last year, M. Sevcrstoiv, a di-staiigufehed Niiliirnlist, rrho 
was accompany jug ifii expedition into the countries boyoiul the Hi/ 

, and the Tclion, was charged to collect iiiformatiou, with a view to : 
preparing a pliysico-g'cographical description of.alj tile ooiiiitrie,s through 
which the fixpeditioti would pass. , ^ 

9 Of tilio two aeofnnjMii-jyiiig papere, Mo w a translation of a pdidioii of fclid / ' 

Ooinpto llendii do la.gBca&d linpwilalo GdoMoN^iriuo dc, Bn.'iBiB,’:’ for tlie yeur 
1864, wliilo the otliar is a tlMsfatidn .froM tMdtli tliu Ji3U!'a»!::of ;f.iie , i 

iluaalan Ueogruplucid Socnoty 

in ilic liivA Uiw names aiu r.pelt aa in the original Ji'miicli uuiiHiiir. 
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It’imum Geofirajildml Opemlions in Asia. [No, 2, 

The Society lias just been cnrielied by liigbly interesting geo- 
graphical materials, tlianlcs to the cordial co-opcratioii of its lioiiorablo 
monibers M. Miliontina, the Minister of War ; M. IJnhaiaal, the 
Governor- Goueral of Eastern Siberia, and Admiral .Boutakow. 

We have been furnished with a very interesting manuscript chart 
prepared by the Staff Major. It represents, on a scale of 40 verstes 
(27 miles) to the inch, the southern portion of the Kirghiz Steppe, 
or, approxiniatGiy speaking, tho region between the Eastern slioro of 
the sea of Aral, and tire Chinese frontier, extending from 76° to 102° 
of longitude, and from 40° to 50° of latitude, and comprising tins 
nortlrGrii half of the district called Tonvan. On this map wc have the 
result of all the geographical opefation,s of the past few years 
represented for the first time. Until now they had remained isolated, 
and almost unknown to the scientific world. They greatly modify 
the general geographical aspect of this region. There are now 
defenninod n sufficient number of astronomical points to serve ns 
a basis for an exact cartographic representation of the region above 
mentioned. We must observe, however, that the fixed astronomical 
|)oints are as yet very irregularly distributed. They are comparatively 
numerous in the western part of the map, along tho road from Oren- 
bui’gh to the Syr-Daria, and along the lower course of that river, also 
along the Chinese frontier in the Eastern part of tlie map, but, about 
the middle, they are very sparsely scattered, 

We now possess many orographic and hydrograidue data, thanks 
to the military expeditions, and reconnoissances of 1804, and to the 
operations carried on for .several years in tho basin of the Syr-Daria 
by: Admiral Doutakow. These data serve to correct the hitherto 
confused notions of the countries situated within and around this 
region. We have fdso received more accurate information regarding 
the races that people these countries, their mode of life, their migra- 
tions, the remains and traces of, their ancient condition, and the 
: possibility of their future civilisation. Wo can here only point out tho 
most salient geographical features of tho mass of matovialB wo have 
received, and.of which the Soeietj'-Will avail itself for its future publicn: 
tions. The geographical position of .all the region above moiAionod 
will have to he considerably altered, more especially as to/ wostorh 
Turkestan, and the Khanat of Ehokan, Kor instanoo, Aoulieta, a town 
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ol Kliolvaii, ouglst to be sliiftedj on the mapj half a degree towards 
the south., and one degree towards the east ; the town of Turkestan at 
least a degree and a half towards the south, &c. . Similar changes are 
equally nocossary for many other points. The eastern part of thi.s 
region is es.sentially mountainous. The principal chain of mountains 
is found to be a western branch of the Tian Chan ; its direction is 
from east to west from tlie lake Issik Koul, down to the lower course 
of the Syr-Dtiria ; these mountains were vaguely known under the 
general name of Karataou. They may be divided into three groups, 
tlio chain of the Kcntchi-Aliitaon, the chain called Alexandrowskaia,.. 
and that of Kazikourt. 

The Kentclii-Alataou consists of two parallel chains, which follow 
the northern b,auk of the Issik Konl ; they are separated (on the east 
of the Issik Koul) from the Tian Chan by the Pass of Sari Tasch ; 
their greatest height is 14,000 foot. Eroiu this range, a lower range 
trends in a nonh-wostorn directioiij separating the waters of the Hi 
from tliose of the Tchou. 

The second group, the Alexandrowskaia, or the Alatriou-Kirghisnytt 
chain, whoso summits are covered with perpetual snow, joins the iir.st 
at the defile of Baonin, on the western extremity of the Issik-Eonl:; 
thence it stretches duo west towards Aouliota, separating the rivciv 
Tchou from the river Talas; its greatest height is 15,000 feet. To 
the west of this chain, other hills, rising not higher than 5000 or 6000 
feet, stretch as far, as the Syr-Daria, following the direction of that 
river down to Djoulck, and forming, .so to sa 3 >-, a prolongation of 
the Alexaiulrowsfcaia ehain. It is, to these hills that the name of 
mount Karataou, which has been wrongly given to the whole system 
of mouiitains in this eountiy, properly belongs. 

: Lastly, the third group forms the Kazikourt chain and lies to the 
sonth of the Alexandrowskaia, from which it is separated by the 
basin of Talas. Tlie Kazikourt mountiiins appear to he a continu.' 
ation of the principal branch of the Tian Chan ; winding along the: 
Bouthoru bank of the Issik..Koid, . they .fill ; the territory of Ehokalv: 
with their southern ramifications. vThe ,dispo,sition of these chains of 
mountains fixes the ■watershecls . of. the, basins pf the Tchou and the 
gyr-Daria, tliB: riyo principal valleys , of .this country, lying almost; 
parallel to each othor. The valley of the Syr-Daria Irtinb, with many 
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wiiuliiig.-!, fvoni- tlie .soiitli-oaist to the iiortli-we.st. The Tchou ([(nv.s 
:iii the sarno divoetion. Coiiformahly with the goucval diapositiovi of 
lli(? whole mountain sj'stcni of this region, tlio.se gvcnt basins are 
jiHicIi narrowed towards tlio cast, near Issik Koiil, whore all the above 
mentioned raniilioations of the Tinir Chan are concentrated. It mnst 
ho observed, that the predominant direction of those cluiins of monn- 
tains, not only in this eonntiy, hut in all raoinitainon,s parts of Central 
Asia, is always to the north-east. We noiv have more accurate dat.^ 
concorning, the eonrse of the Tchon, especially aliont its various 
.source,'), also its roJatiou to the Issilc Koul, from which it docs not 
talce it.s source, hut rvitli which it is connected by its affluent, tlie 
little river of Koutcmalda. 


Tho central portion of tho hasin of the Syr-I>aria has been explored 
in detail, and with much success, tliaulcs to tho expeditions niado 
during many years liy Aduiiral lloutakviw, wlio lias cpiito recently 
conununicatod to us the general rc.sivlts of his emtniries, init especially 
of Ids, late exploration, s hotween Fort Perow'sky, and tlic locality called 
Baildir '.I'ongai. 

It is iii!pos.sililo to act forth liero all the accnmulated d,£ita of tlieste 
countries of Central Asia, hut seeing the iutcrc.st that they excite, wo 
!U!i.st add a few inoro woixls about their jropnlation. It con.sist.s 
chiofly of nomadic Kirghises, and a rather restricted number of 
Kholum.g. Their mode of life and dogreo of civilization correspond 
with those of the Kirghises who inhabit the country nortli of the 
Syr-.’Daria and the river Tchon. 


Their chief wealth consists in cattle, horses and camels. Tlicy 
also cultivate their land and sow v/heat, barley and tobacco. 

After the military expedition of 1862, a groat part of tlicso Kirghisc 
wandovcr.s, from beyond tho Tchou, passed into our territory. 

To retain tho.so tribes in subjection, the Kliokans constructed forts, 
called Kourgans, in great nuinberi3. Tho four chief ones wore 
Pichpok, Mfjrke, Aouliata, and Sonzak, Aoulieta Oil the Talas 
(between the valloy of the Tchou, and the chain of mountains which 
trend from feik Koul towards the west) ha.s an important po.sition, 
for it is sitaated on the grand commercial road frosn Taehkcnd ami 
Turkestan, towards the fortilicntions of Yenioi, ICmildJa and Senii- 
palatinsk. It i.s by this road that the caravans come from the southern 
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regions of Gentr.-il Asia to go to Cliina, .-is well us to Russia, On a 
branclr of tills road, wlikiti strctclies towards tho iiortli-wostj at a 
junction of tlio roads of Oroiiboiirgli, Troitsk and Oufa, is situated 
tlifl town of Tui'kestiin wliieli encloses ivitliiii its walls a .sacred edifice, 
the mosque built over tiro tomb of Azret Sultnn. 

Passing now to tlie topograpliical operations executed in tliosc Kir- 
gbisc steppe, s of Siberia, wo will mention tlie .surveys tliat wore effected 
on the western borders of Cliimi, under tlie direction of Colonel Babfcow. 
Theao operations embrace two. distinct ciredes, — tlic iiortlierii 2 ).arte of 
tlie Tai’bagatiii mountains, and the valley of tlio river Borokboudiiir. 
In tliu first of tlitcso circle.?, Captain Nifaiiticw of the Topograph ical 
Corps, surveyed the region tbat is bounded on tlic west by tlio road 
wbioli cros.scs the Khabiir Assoii Pass, and by tbe cour.se of tlic river 
Taiiiyrysk ; on tlie south, by tbe cliaiu oi tlio Tavbagatai ; on i;be emit, 
by tlui lino of tlio Chinese po.sts, and on tbe norfh, by the Ivitelikiiie 
Taon nioniitains, brauclios of tlio Manak, and of tlie Tarbagatai. Tliis 
region inclndo, 9 an area of 5, ‘270 .square verstes. 

Ill tlie country beyond the river Tclion, tlie topograiiliors, , .who 
formed part of the dctacluiieiit with tbe expedition, surveyed tbo 
following localities. 1st, From the post of Kastek, by tbo pass of the 
same name, to the mouth,? of the little Kebin, .and thence rc-aseending 
tbo river Teliou, to the mouths of the groat Kebin, then 40 vorstoa 
of the lower course, of this last river. Then .again, from the months 
of the little Kebin, along the river . Tclion, to the. ford of Tchonmitchi 
•Ail the.se surveys have been mapjicd on a scale of 250 sageno.s (or 1750 
foot) to the inch. 2nd, Fi-om the river. Talas, crossing mount Kara Boura, 
to the river Tcliotkala (TcHrtoliik). Sird, Tlie marching roads along the 
valley of the Arys, and those from Tclibmkeut to AoiiIiCta,. also from 
Tcliokk Kourgen to Aoulieta, have been: drawn on the scido .of 5 
vewites to the inch. 4thl}’;, Plans, of the fort.s of Tokmak, Merko and 
Aoulieta have been drawn’ out, ciii, a scale of 250 .aagbnes to the 
ineli. 

We have recei ved from M. 'Bosae, the Aide-de-camp Qeiioral, a 
map of the toqiographieal ' bjieratipns, exeeuted and pri'jectnd in the 
country of Orciibourg, from, the: yeai^ 18.61; to 1805, with a Memoir, 

The total survey is 17, fiST’- square. -vorates- done in dotailyrand 3,028 
in h.dj delail ; 168,178 recimnoitered, and 2 ’,100 triangulated. Biiring 
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a period of four }fenr.s, the total amount of survey operations is 
212,019 scpiaro verstes. . 

Those sirrveys emhracc the following localities ; Ist, tlio two hanks of 
the river Tany Daria ; 2iidly, the loft hanlc of the Syr-Dariaj from 
the fort Perowsky to Yaiiy Kourgan, a destroyed fortress bolonging’ 
to the Khokans, and thence to the place called Baildyr Tougai ; 4thly, 
the northern and southern slope.? of the Karataou chain ; 5thlyj the 
mouths of the river Einha, and the Bay of the Caspian Sea at the 
month of this river. Among the newly made maps, the principal are, 
the map of the country of Oronbourg, on a .sc.ile of ,50 verstes to 
the inch ; a new map of Central Asia iiiid tho coiintiy of Oronhonrg’, 
200 vcr.stes to the inch ; and 24 sheets of a .special map of this 
country, on a scale of 10 verstes. 

Tho Society is conliiiuing the piihlication and translation of the 7tli 
VoL of Hitter’s GoogTaphy of eastern Tmiran. M. G-iig’oriew is 
compiling and making the necessary additions for completing this 
work, and is Cim-ying on his lahours with such activity, th.'it wo inay. 
look for the first part of his work during 18G5. 

However short our aceouut may .seem of all tho important geo- 
graphical operations in Asia, it is nevertheless suflicient to show that 
they omhraco a large extent of this part of tlie world, and give rise to 
questions of both local and general interest. Tho several expedir 
tious and explorations, in which our Society has t.akeii part, form .an 
uuinterniptod chain which extonds along oxrr Asiatic frontier, from 
the Pacific Ocean to the Ca.spian Sea ; from the valley of the Oussouri 
and the peninsula of Corea to the Oust Onrt, Turkestan and Khoras- 
san. With the exception of some conflicts with the Khokans, oiu' 
enterprises along the frontier have hoeii of a strictly poiicoful, .scioiiti- 
fio or commercial character, and onr commerce has boon considerably 
dcyelopod. The.se friendly relations are strengthened by an event 
of great importance which marts the past year, viz., the final pacili- 
eation of the Caueasn.s, the point of our Asiatic frontier that, is 
nearest to Europe. 

We must now pa,ss on to the hydrogr.niduc operations executed in 
the Caspian Soa, which have alway.s greatly interested onr Society. 

Last year, our honorahle member, M. Ivachiuzow, who is the chief 
of these operations, read otit to the . Society, at a public meeting;,' 
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a I'emavIcaHo Memoir on the question of the variations of the level 
of the Caspian Sea, The same jicrsons who earned on these hydro - 
graphic operations in 1863, continued them in 1864. At the hegiii- 
ning of the year, the Surveyors were concentrated in tlnj southom 
parts of the sea, between Biikow and Loidcoran, a region bristling 
with rooks and volcanic islands. From January up to May, they 
explored and li.xod the positions of several isolated volcanic reefs, , 
which, as they undergo frequent change from the action of subterra- 
nean forces, often become very daugerons to navigator, s, and oon.se- 
qiiciitly require frequent soundings and examinations. Tlio materials 
thus collected, regarding this volcanic region, may some day servo as 
valuable contributions towards the comp) 0 .sition of a cornpileto mono- 
graph of tills extremity of the Caucasus. 

In the mouth of May, tire hydrograpihie expredition crossed over to 
the eastern shore, hotweeu Tiih-Karagane and the gulf of Karabougaz, 
During the suhsequont five montlns, an extent of more than 200 
verstes was surveyed and sounded, chiefly hetweon the isthmus of 
Manguich-lac and the gulf of Kra.snovodsk, under the command of 
Lieut. Phillippow and Lieut. Dournew of the Pilot Corps. Sound- 
ings wore, also taken by Lieut. Oulsky, in the middle of the. Caspian,' 
Sea, with an apparatus specially constructed for bringing up specimens 
of the different soils, and the fos.sil and animal life they contain. 

In June and July Captain Phillipow’s party explored the entrance: 
to the gulf of Karahougaz. At the same time, Lieut. Starltzld made ' 
some interesting oh.servatious on the speed of an uninterrupted current 
of water direoting its cou'rse through the Gulf towards the Sea.; 

The object of these obsoiwatious was to determine the quantity of 
water which enters the gulf of Karahougaz, and the quantity of saline 
particles which is brought- there. , The exploration of the mouth pf; 
the , Karahougaz will serve as ,Ahasis for q complete study of ,this ; 
interesting gulf. It is the opinion of jM. Baer, the Acadomician, that 
this study will lead to a .solution of the question regarding the vsiria- : 
fiohs of saltnesa in : the GaspiaiLSeay '. jsro one douht the ecouonii- ; 
cal , import iihoo of this questiohii- wdiich -is. intimately coiinected; TOth .. 
the future fisheries of the Ga.spian; •: The • resiflls of the hydrogra; ,, 
■ phic operations arc develoinng gradually, and are partly published. 
In addition to the maps {ind. plaits of dilEei'Cftt parts of iliis sea 
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iJiat have iilready appoai'ed, a I'oport of the. astronomical aiul magnetic 
operations is being actually pi'inteii 

III speaking of the ftu'onrablp results tliat have been olitnhicil by the 
activity of our Society, mi have not had tiie least iiitciitiou to attribute 
it to one more than to another of its fniictionarios, Awoiig us, 
individuals change mid succeed eaoli other so rapidly, that we cannot 
/Jiiy the progress and sti’ength of onr institutions rest with thorn. It 
is the general coiulitiou.s.ol’ onr activity, and the lilicnd spirit by 
whieli they arc pervaded, that unite and attract a constant succession 
of individual lahourers. Be, sides the actual operations of the Society 
during the past 20 j'cara, a vast ainonut of labour has boon undertaken 
voluntarily, and ivitliout reimmeration, by moinhcrs of tlio Society, 
as ■well as by strangors, in private and in official capaaitics. Such 
are tho 'public lectures, which many of our colloagiies have delivered 
witliout any reimiueration, and which have attracted large audiences 
to our reception Halls. We need not mention, in this place, the 
number of persons who, during the past and many preceding years, 
have disinterestedly brought account.s of their labours to tho Society, 
It Is doubtless through the liberal spirit which unites and animates 
ail our ni embers and const! tuto.s our strength, thiit this groat amount 
of work has been accomplished. Religiously to pircKorve this spirit 
should he our first duty, and ouv most sacred obligation. 

irUAimATION 01' A FOIW'ION or 'rilK JoUKNAL OP TIIE IluSglAN GliO* 

oiuPnioAn SocruTy, Von. xv. 1SC4, 

At a inoGting of the Society on the 2iid and 14th December, 1.S04, 
Hear Adminil Bontakof read a piapier on tho tnibjoct of his last o.vploni- 
tion on the Syr-Daria, hetwoeu Ifort . Berov.ski and Baildyr^rugfd 
(a locality in the '.L'aslikeiied territory). In 1883 Roar Adnuni! 
Boutakpf steamed 538 miles up the Syr.- Daria, from Fort I’erovsld. 
Thi,s officer has now expxlored, determined a.sfcronomieall}'', and majijicd 
,1003 miles of that river’s course, hoginuing from its mouth, lie 
expu'essos his conviction tliat the river is iiavignblo still higher up, 
although, for want of fuel, he could not this time proceed fiirtlwr. The 
general aBconding direction of the river from Fort .Perovskl is towards 
the south-east fls far as the pianJlcl of 43° of latitude; thence it is 
directly to the south. Throughout the whole diotuuce of 538 miles, 
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from Baiklyr-Tugai to fovt Perovsld, the river flows in a ningnificont 
mass of water between depressed hniilts of an argilo-saliuous and 
sandy oharactoiy for the most part inundated at high water ; there 
was nowhere either a hreah in the banks, or a stone, for the observa- 
tion of the geologist. Tlie swamps, after the subsiding of the waters, 
afford excellent pasturage whereon numerous Aonls of Eirghizos settle 
for the winter. In tlie midst of those meadow patches there occur 
here and there like islands, sand hillocks differing in height, from 80 
to 40 feet, and overgrown with tamarisk, &e. The dry argilo- 
salinous banks rise from 7 to 10 feet above the level of high water, 
and are covered with tamarisk hushes with thorn (growing high and 
thick), and in some places with the “ Turanga” and “ Djida.” Nearer 
to our own possosaions, large tracts are covered with the “Saxaul.” 
Vegetation is most abundant on tbe islands, many of wliieh are two 
miles long. Upon these the “Djida” grows 4 fathoms high, and the 
thlokuess of the “ Turanga” reaches 10 inches in diameter. Almost 
all the islands are covered with a dense, almost impassable brushwood', 
wliore the Kirghizes declare there are tigers, drawn thither in pursuit 
of wild boars. The breadth of the river is from 150 to 400 fathoms:; 
the depth from 3' to 5 and 6 fathoms; the current ran at a speed of 
7 verstes (4| miles) an hour, the average being from 4^ to 6 verstes (B 
or, 4 miles) ; the water was of a dirty yellow colour, but when allowed 
to settle, was very soft and agreeable to the taste. Admiral Boutakof 
■found no evidences' of a settled life tlu-oughoiit the wliole of the river’.s 
course. Patches of- soil, cultivated by the poorest of the- Kirghizes, 
oconrrod at extremely rave intervals; and these- wore irrigated by 
\vaior from' canals ropleni.shed by hand from the river. TIiO;Kii'ghizos 
generally sow millet,, sometimes barley, Avatcr-melous, and musk 
melons in their fields. There are two principal reasons for the absence 
of population along the banks of this river ; firstly, the absolute want 
of any guarantee for personal; security and for the protection of 
property and labour in the- face of perjietual disturbances in Turkestan; 
Tashkeud and Ehokan ; amk seeondly,. the gvoater advantage of settling 
along the rivulets ruiuiing frora the Kara-tau inbimtaius ; these afford 
better facilities fo r ' irrigation: than; the' Syr-Daria; which , iinnKlate.s : 
and washes away its hanks, and; consequently deinaiuls an , enonnons 
. amount of labour for' the Gonstrrtction and. maintenance of the necessary::, 
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cmlianlcmotits, Tins splendid water-couvso, navigable to Fort Djulek 
(tlie oxti'ome eastern fort on tlie Syr-Daria line of frontier) whicli would 
be a picturesque fe.atiirG in any other place, is .surrounded by a bleak 
desert, and is now only occasionally enlivened by migrating hordes of 
Kirghizes, whereas the remains of the ancient towns of Otrar (whore 
Taiiierkno died) and of Tunant (destroyed by Tamorhino) which wore 
Boon by Admiral Boulalcof, and the trace.s of a once extensive system 
of irrigation sirn'oitudiiig tlie ruins of these place, s, and oocnrriiig’ also 
in many other parts, are evidences of a once immerous, industrious, and 
Bottled popuhitiou. The shores of the Syr-Daria, above and below Fort 
Djulek, present a .striking contrast. Above Djnlck is a howling desert ; 
below, and particularly coiiinicnciiig from Fort Perovsid, alb is life and 
activity along the banks. Com fields and melon fields occur conti- 
nually, with populous Aonls of well-aj>pointed tents, animated by the 
presence of herds of cattle. The I^irghizcs assemble liy hundreds to 
dig fresh eanals for irrigation. Vast tracts of swamp and reeds, which 
wore impassable in 1848, have been protected by embankments 
against tlie ovorfloiving of the river and converted into coni fields 
which now engage the labour of thousands : and all this is exclusive 
of the localities within 50 or 100 miles of our Fort,s, especially the 
neighbourhood of Fort No. 1, where, in the excellent gardens surround- 
ing the Oossack settlements, grapes are grown, anil cotton has been 
sown not without success. Kirgliizes and sornetimea Karakalpaks 
constantly migrate from the Khivan territories to the land,S under 
llussian protection, so that they at length find themselves oranipod 
for space. The IChivan and Khokandian forts which .stood on the 
grounds now occupied by the Russians, were the centres of the most 
mereiless and barbarous persecution. The Russian forts, on the other 
hand, are now guarantees for security, aiul serve to promote traffio and 
the genoral well-being of the natives. 

The advent of the Russians did certainly produce a most beneficial 
.crisis in the condition of the Kiiwhizes of the Syr-Daria. 

Within 8 mile, s of Baildyr-Tugai, Admiral Bontakofs highest 
limit of ascent, there are the niin,s of a small Kholcandian fort, Bair- 
Kurgan, demolished, according to Kirghiz tradition, about 100 years 
ago. At a distance of 40 miles higher up, on the left bank, are the 
remaiiis of the town of Tunkat (rased by Tamerlane). This idace is 
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now called Tskilleh, after a saint of that name whose tomb is oloso 
by. ■ 

There arc more Kirghizes grouped about Tunlcat than over the 
entire extent of country traversed by Admiral Boiitakof ; and to all, 
appearances these wore opulent, being possessed of immense studs, 
of horses aiid camels, and of droves of horned cattle and sheep. 
Above that place, i, o. nearer to Taslikond, he fell in with two rich 
migrating Aouls, one encamped hy the side of the river. 

Descending the Syr towards the river Arys, an open space heconies 
visible beyond the zone of reeds, at 4 or 5 miles from the river, 
studded with clayey sand mounds that are covered with a scanty: 
and low brushwood. Some of those movind.s are evidently artificiid. 
On a sort of tableland, witbin 7 miles in a direct line, and almost 
due nortli from tlio mouth of the Arys, are seen tlie remains of what 
may have been the citadel of the ancient town of Otrar. 

From the mouth of the Arys to tho little fort of Utch-Kaynk, 
abandoned two or throe years ago by the Khokandians, and built on, 
a marshy soil, tho distance is 84f miles. The character of the river 
here is still the same, the same bends and islands, the same dcpre.ssod 
hanks, mostly flooded, the same vegetation along tho shores and on. 
tho islands. The forts Uteh-Kayuk, Din-Kurgaon, Yang-Knrgaon, 
Djulek and Ak-Mechot, (now fort Perovski), Kumysli-Kurgaon, Ghin- 
Kiirgaon, and Kash-Kurgaon (the three latter below fort Perov.ski,) 
were the rallying points of the Klipkandians, for the subjugation of 
the Kirghizes, and the centres for the collection of tribute and the 
general mercile.ss oppression of tliat people. Yang-Kiirgaon, rai.sed 
by the Khokandians in 1857, and Din-Knrgaon, erected in 18G0, wore 
the last points of Khokandian resistance against the spread of :Eussiaii 
influence ; here also the last attempts were made by the Khokandians 
to retain under their yoke the Kirghizes who passed over in niassoS- 
to place themselves under onr protection. Yang-Kurgaon fell in 1860 
to the llussian arms ; Din-Kurgaon in ,1861. Uteh-Kayuk is the 
nearest place to the town of Turkestan; it was visible from the 
river, being situated in a hollow of: the forelaiid of the Kara-tiiit 
mountains.'' 

' : The only affluents of the 'Syt seen: by. Admiral Boutakof : arc 'tjre: 
1 ‘ivei's Arys and Sauran-Su,, falling into the Syr, on its right bank 
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opposite the An-d jav settlement, S| inile.s hclow TJtoli-Kaynk ; otlmi; 
rivers emerge from the Kara-tan mountains, namely the Tuitchke 
wliereori Turkestan ia situated, the Earaicliik, 6 miles lower clown, 
and the Sart-Su; tliese do not reach the Syr-I) aria, but lose them- 
selves in the marshes formed by its inundations. 

. Below ITtcli-Kaynk the country at first is inundated, and largo 
wet meadows, or more correctly morasses, extend along both banks of 
the river, hut further on, espoeially on the right hanlc, land i,s firmoi-. 

Nearer Djulelc tiro trees oir the banks arc higher and thicker than 
along- the whole remaining’ portion of the river’s course. In the 
immodiate vicinitj' of this Port, there is a very pretty avenue of tall 
and thick willows, looked upon by the Kirghmes as a sanctuary 

(Aulie). 

Between Djvilek and fort Pevovsld the hanks are generally firm and 
snliuous, but not elevated. The “ Saxaul” is very abundant at the 
Kasakty-Syra, Chagouon and Kushsant setthsments, aird opposite 
Buriuhai. The i.slnnds and the continuing bank.s are covered with 
the “ djida,” “turauga,” and occasionally with vdllows, aud the 
margins are usually clothed with high dense thorn aud reeds. Sandy 
hillocks occur beyond the .saline plains, and in many places Kirghiz 
tombs and the remains of long neglected irrigating canals are met 
with. 

From the ,14th Jidy, when the expedition was proceeding upwards 
and was within 67 miles of TJtch-Kayuk, the waters were visibly 
subsiding, and daily decreased, though, the heat contimuid to he great, 
up to 30° -R. in the shade. This was doubtlo.ss owing to the exhaus- 
tion of the supply of snow avhich accumulates on the mountains, 
where the river takes its rise. At fort Porovski the water began to 
fall only from the 30th of July, and at Fort No. 2 from the 5th of 
of August (N. S). 

Notwithstanding that Admiral Boutakof’s expedition liad to halt 
at night close to marshy lands, there rvere no cases of ague, arid so 
far as ho was able to judge, the climate on the Syr-Daria, in its upper 
as in its lower oonrse, was healthy. His astronomical observations 
disclose groat inaccuracies in this portion of the map of Central Asia 
which is founded on the determinations by tho Persian Missionaries 
pf the IStli oeiitury. 
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The coramunication made by Admiral Bontakof, wlio has long 
distingulsliod liimiself by many years of labour in this region, was 
listened to with great attention, and received with great enthusiasm. 
W 6 could not give here more than the mere outlines of the paper, 
which he is now preparing for the press, and which will appear with 
a map of the Syr-Daria. Tliere is no doubt that Admiral Boutakof’s 
work will be an agreeable acquisition for modern geograpibers. 


Kashmir, the Western Himalaya cmd the Afghan Mountains, a geological 
'jiajicr hy Ai-Bisirr M. Veuciiisur, Ksq., Bengal Medical (Service ; with 
a note m the fossils hy M. Edou.uid de Veenueil, Mcinhrc do 
V Aoademie des Sciences, Paris, 

[Eecsivecl 11th March, 1865.] ' 

Inteoduction. 

Of all tho great chains of mountains on our Planet, the most, 
stupendous is, singularly enough, the least knoAvn to tho geologist. 
Many fossils have indeed been collected by travellers in the Hinialiiya, 
and a ferv have been determined ; but satisfactory section.? .and careful 
descripitions are very scarce, and it baa not yet been found practio.ablb 
to attempt any general grouping and arrangement of tbe rocks and 
beds of these, movmtains. Jacquemont’s researcheB in Kashmir bave 
not, I believe, much advanced our knowledg'e of the geology of the 
country. Mr. Vigne wn.s no geologist, and his observations wore not. 
sufficiently accurate for scientific prarposes; the same remarks apply, 
more or less, to most visitors who have pmblished what they saw: 
amongst the higher rsinges. Captaiii E. Str.achey, E. E. in his papers 
on: the geology of tho Himalaya,; between the Sutlej and the E.ali 
rivora, gives, a maji and two sections which are of great interest p they 
do notj however, refer to the , portion of, the Himalaya whioliT have: 
studied, and they leave yet a vast' fieli] for uaqre , precise in VGstig.ationB,.' 
I regret not haying : beeii able , to . consult Gapt, H. Strsiciiey’.s paper 
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on the phj^sicnl geography of Little Thibet, and Dr. Thompson’s rvork 
on tJio same country ; neither have I had the bonciit of Mr. Modlicott’s 
hicuioir on the southern ranges of the Himalaya, between the rivons 
Clange.s and llavee, nor any of the other papers which have been 
written on the Snh-IIinialnyan ranges. 

Of the geology oE Kashmir especiall}'', I believe that very little 
indeed ha.s ever been pnblislied, and that not oven a geological liorizon 
has been discovered. Mr. Vigiie and Dr. A. Fleming reported having- 
found in Kashmir “ Nnmmnlitie limestone disturbed and calcined by 
greenstone thi.s was an error of some importance, as it g.-ivo a false 
datum from -svluoli to fix tho age and rc-latiou.s of the Azoic rock.s. 
Dr. A. Fleming, in las report on the Geological Strnctnro of the Salt 
Pi.ange, pnhlishcd in Selections from Puljlio Oorrespoudonco of tho 
Pmijah Admini.stration, Vol. II., 1855, lias tho following pas.sage ; — ■ 

■, “ From Kashmir, too, Mr. Vigne obtained limcstono conlaining 
nummulitos, This wo have scon in situ on tho side of a mountain 
“ at the upper end of the Slanus Bal lake, where it is mucli disturhod 
“ and calcined by greenstone. It probably forms tho summit of 
“ many of tho liighor hills on the northern side of the Kashmir valley, 
“ a district fraught with interest to the geologist and hitherto ijpite 
“unexplored.” 

When I arrived at Srinuggnr, Mr. Drew, who had visited Manas 
Dal, showed me .some specimens of the limestone of that locality, and 
expressed a doubt about the markings seen on tho rock being numnuw 
litos ; ho considered their marking.^ to he the result of crystallisation 
and weathering ; hut I could not accept this view, and regarded 
the little marks as indications of organism.s. I was unwilling to 
believe that Dr. A. Fleming could possibly have made a mistake 
about nurninnlitcs, after tho experience ho had had of their appearances 
in the Salt llang-o and the Bnnnoo district ,; and, as Mr. Drew ae~ 
knowledged that he was not familiar with the nmnmulitio formation, 
and the specimens shown mo were very had and ill-jircsorvcd, indeed 
merely faint marks in a coarse limestone, I temporarily admitted 
Dr. Fleming’s view. I was, at the time, unable to visit Manus Bal, 
or to absent my.*5clf a single day from Srinuggiiv, owing to groat 
.sickue.ss amongst tho visitors ; hnt I had the good luck to discover 
a bed of, fossilifcrous liiuostouo, and shides within, a few miles of 
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S)'iniig'gm’. Those beds wove near enough to cnahk) mo to ride to 
them in a fow hours, and I soon found that they contained the sniiio 
forms as. wore known to ooenr in the dro,s.sed blocks of limestone 
(obtained from Buddhist ruins) of which the rivor-wnlls and river- 
stairs of Srinuggiir are built, and I also found the remains of one of 
the antique quarrici? near my favourite locality. Ultimately, the 
rocks reported to be nuramulitic were found to be carboniferous, and 
the so-called numiuulites, rings of Eiicrinite-stems ; the volcanic rocliS 
wore also ascertained to bo paheozoic in ago and not intrusive. (See 
para, 63, where the Manus Bah limestone is dc.scribod in detail.) , 

To my friend, Captain God win- Au.stcn of the great Trigonometrical 
Survey, I owe my best tb.'inks. I had wished that this 2 ')iiper 
miglit have been written in conjunction rvitli that gentleman, and it 
wonld have been well for the reader, if it had been so; but as Capt. 
Austen wont to Ehotan and I to Bunuoo, such a hope had to ba 
abandoned. . 

In drawing up the map, I have used for its topography whatever 
materials I corrld procure, hut I have not had the honelit of many 
recent discoveries and survey.s. The comp)ilatioii rvn.s made from works 
of very different values. Kashmir, Hazara and the British Trans-InduS 
districts arc, .1 believe, tolerably accurate; the Salt Range is less so) 
whilst the Korakovam Chain, the Hindoo Koosh, Kaffiristtm, Chitralj 
Kabul, etc. only lay claim to give a general outline and direction of the 
range.s, valleys and rivers. About the Hindoo Koosh, I much regret 
noth.aving been able to avail myself of the maps of Kaffirstan lately 
imblishod in the office of the. Surveyor General of India. 

It may appear, on seeing how little of the Afghan mountains is 
geologically coloured, that there was no necessity of extending the 
map as far as the Hindoo Koosh, hut 1 hope that the advisability 
of having sketched in, this chain will be acknowledged, after reading 
tliB fourth cha 2 )ter, of this memoir. 

The geology of the map is partly from my own observations and 
partly from information obtained from friends and travellers ; I have 
endeavoured to errter nothing which did, , not appear pretty certain. 
I have been able to sift satisfactorily , a good deal of the information 
obtained, by means of specimens which were either showntol' given 
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I ImvG addeA a few fiketelies of i'oKsil.s wliicli, I liop*!, will be fomul 
sulficiontly well done to emiljle tho organisms to bo easily rocogiiized. 
The forms skcteliod are those wliicli have appeared to me most 
eluiractoristic of the beds met with. 

'I'hu two parts of winch this paper con.sists nro nearly separate 
memoirs. In the fir,st, chaptera 1 and 2, a description of tlio mountains 
of Kashmir i.s given in some detail. In the second theoretical view.s 
are discussed; hut as Kashmir is merely a small portion of the 
Himalaya, it was found impossible to uiidevst.and many fossils witlurat 
taking sucli goncral views as referred to the whole nias,s of the 
chain ; and, further, ns tlie Himahiyan thiiin is .supposoil by me to l>o 
iiitiiimtoly connected with the Afgliau momitains, those mountains 
had also to ho considered. In order to be intclli,giblc, it became 
thorofor(3 necessary to write a. cursory survey of the Afghan-IIimalayan 
regions ; this is done in the 3rd chapter. It is of course very superficial 
and iucompleto ; yet I hope that it may not bo without some intero.sti- 
On the data furnished by the first three ehtipter.s, the hypotheses 
advanced in the fourth are hasecl. 

I have not entered into many details on the eocene and miocono 
formations (except incidentall)'), as it wotild have longtliened to undue 
proportion this already too long paper ; tliose formatiuus deserve to 
he .studied by thoraselve,s. The same remarks apjily to the, Jurassic 
and Saliferiau rocks. In chapter 3, however, a few words will bo 
found on the nature and relations of these beds. Tiro principal ohjoet 
of tlii.s paper, in its de.scriptive portion at least, lues boon a study of 
the older rocks, viz, Silurian and carboniferous, together with the 
volcanic and mctamorphic rocks. 

I trust that the many imperfections and error.s which cannot fail to 
occur in a mcinoir of tlii.s nature, will not be too severely eritieiseil. 
My excuse is that this paper was prepared at one of the out-posts of 
the Punjab Frontier, ivhere I had not the usual assistance of a Museum 
and a Liljraty. Such as it Ls, I hope that it may not bo without 
interest to some of the meinijers of the Society who are fond of 
geological researches, 
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CnAi'TER I. — Felstone and Porp]iyry. 

The mounlams South-West, South and West of Oashmir. 

Bariunoola is ca small city, well known to tlio tourist in Caslimir 
and to tlie pedestrian coining from Murree ; it is a haven of rest, for 
hero boats may be hired to take him to Srinagar, the very heart of 
the valley. From the heights above the town the traveller gets his 
lir.5t \doiv of the celebrated vale, and in the spring of the year it is 
difficult to iuiagino any more beautiful landscape than it affords. It 
is here also that disappointment or outhus'{a.sni comiuoiiees, according 
to the traveller’s disposition : for to many Gashmir is an overrated 
land, wliilst to the soioutifie man, to tlie artist or the anticfiiarian it is 
a Kline of great wealth. 

The town is built at tlie foot of a hill which has a direction west 
to east, and is cut in two to give a passage to the river Jheelum, It 
is approxiinatively in N. Latitude 31° 13' and .E. Longitude 74° 23'. 
Its southern view is limited hy a small hill, the Atahi, and on 
the we.st a niouutaiu of 8,407 feet, the Ehninalavnui, also coniines, 
the horizon. Tlui.s, placed in a cradle of hills, on tlie banks of the 
Vedusta, it has a picturesque aspect, a damp cold climate, a celebrity 
for rain and storms, and a great name for earlhcpinkes. 

The hills at the foot of which Baramoola is built are the extreme 
eastern exten.sion of the great Kaj Nag Bango, which, proceeding* 
from E. to W, for 20 miles, bifurcates into a huge north-westerly 
branch (which I shall leave alone, for the present, as I know nothing 
.about it), and a santhern hrancli which, proceeding S. S. W., divides 
again, one arm going west towards Mozofferabad, whilst the other, 
the Kiren or Kirna range, crosses the river at Ori (or rather: the river 
crosses it) to bo contiuuod wdth the Kaudl range in the direction of 
the Pir Piiujal chain. , 1 

2. The whole range of hills near Baramoola dips S. by a few;, 
degrees E., and in describing the rocks from S. E. to N, W., wo shall 
therefore proceed from the more superficial to the doepc.st. 

On the left bank of the river, we find a clinkstone or felstone of a 
dark grey colour and slaty texture, and an ajipearance as if, ii: had bcoh; 
drawl while in a viscid state.. It; has a. sandy feel to the hand,; ;it * 
breaks into long narrow flags having a close resomhhmco to picce.s of 

13 
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piiio wood wliieli have heon cnt and prepared for hnvning, and have 
weatliered gray by exposure. It has a well marked stratification, 
which i,s out obliquely to its plane hy a .slaty cleavage which forms with 
it an angle of about 113'^. It has also a series of parallel joints, 
about 2 or 3 feet apart, and which cut the .stratification at right angles 
hnt form with the oloav.ago an angle of 67°. The joints aro usually 
lined hy a coating of (prartKitc, and both quartsiitc and fclstono aro 
occa.sion!!.]ly .stained by iron. 

The felstone ajrpears to he entirely conipo.sod of elongated and 
flattened granule, 3 of felspar or alhite, vvhich has a suli-vitreous lustre 
when closely c.Kauiined ; it has a dark hluish-groy colour, hut weathers 
ash-grey and even dirty white and .some pieces which are very fissile, 
assume somewhat the .silky appearance of amiantlms. The colour of 
the paste appears to ho duo to augito ; thi.s, hy decomposition, lets free 
a certain quantity of iron which causes the .surfaces of cleavage and 
stratification to he covered hy a powdery, rusty incrustation. Sparingly 
disseminated in the mass arc seen min'nto fusiform nodules of dark 
filuning' augito ; tliese nodule.s are never cryslallino. Some strata 
are extremely thin-bedded, like sheets of paper, and fall to pieces very 
easily, ultimately decomposing into a brownish earth. Other strata 
present an alternation of very thin laminm of nearly white and dull 
albito, and a dark grey shining mixture of felspar and augito, so that, 
when the rock is broken vertically, it appears striped wiiite and grey. 

3. The above, bod.s dip S. and a few dcgreo.s E,, witli an angle of 
60° near the Atala hill, but the angle dimlnishe.s as we go towards 
the N. W., being no more than 45°, near the river at Baramoola. 
Eor two miles along the left hank of the Jhcolmn, this felstone was 
observed with, here and there, a hand of, amygilaloid interbodded. 
But I made too .supei-fieial an examination of the Atala to enter hero 
into detail. Ci'os.sing the river to the right hunk, rve find that felstone 
also forms tho hills which overhang Baramoola. Just over the city, 
it is similar to that of Atala, hnt as we proceed towards the N, W, 
and therefore see deeper beds, the cliavaetcr of tho beds ,c],iango,s 
eoasidorably. Tliore i.s a beginning, of separation of tho minerahs of 
the felstone, the dull white alhite forming Ijy itself innuniorahlo 
ponicilli having the .shape, of , extremely elongated spindles which 
are imbedded in the grey fel.spatliic, paste. The rook has still, 
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liowcvcv, a well marked fitratification wliioli is rendored very conspicu- 
ous ty the wliite peiiieilli being parallel to it. There are also 
cleavage and joints as before, but a great deal more ipiartz in the 
latter. 

The next bods, lower down, are inneli lighter in colour and more 
compact in structure. The paste is a,sh-gTcy, felspathic and dull 
looking, but instead of the pcnicilli noted before, wo have here regular 
almond-shaped inasBes of white saccharine albito, usually .about one 
inch long and two-tenths of an inch •.across, but often made larger 
and with the albito in the state of a fine incohoront sand. Then 
rocks, like the one with penicilli, but bluer in tint and interbeddod with 
amygdaloidal greenstono .and fckspathic ash, containing oval nodules 
of augite, extend to the west, as far as the Slmuuilaium which they 
appear to entirely compose. 

Tho .angle of dip, on the right bank of the river, is again very 
great, being about 60'^, and the beds are a good deal faulted. One 
fault has a direction N. E. — S. W. and the river runs in it at 
Baranioola. It is eontinued in a ravine on tho right hank of the 
river, about a mile below tho town. The angle of dip is not the 
same on both sides of the fault, and there has been a slight down-throw 
on tho south. The Jlieeluin, while in tho fault, is narrow but 
navigable ; at the ravine, it turns suddenly to the south, quitting the 
fault and passing over a hand of rock which stretches from W. to B., 
thus forming a small r.apid. Eroui this place to Ori, where the 
Jhoelum enters the Suh-Himalayan tertiary sandstones, the Vodusta 
follo ws its course across the much up-tilted beds of I'eLstono, changing 
its character of a winding, placid, broad and shallow river into that _ 
of a boiling, r.apid, deep and narrow torrent, and .forming, as it were, a 
sueoession of small falls and c.a.scadcs all the way down. The thick-; 
ness of the felstone near Baranioola is enormous. , I can form hut a 
mere appreciation, not having followed the: hods sufficioiitly far to 
the west ; hut I am certain that it is much above 5,000 feet, 

4. The following section (marked , I, on the ni.ap) is merely a 
diagram to enable tho reader to understand the piositioh of the beds. 
It is oblique and not at right angle to the dip. 



A. Dark grey folstoue, slaty, stratified and with a cleavage and 
joints. .Fusiform, elong.ated, minute granules of angito. Many 
thin -bedded strata, about 400 foet^ 


B, Fehstone like A, infcerbodded with strata of felspathic ash 

containing nodules of angite, 30 „ 

0. llougli traohytic olinkstono or felstono, breaking in elongated 
slabs tonniiiated by oblique, clean joints generally lined witli 
quartzito, 500 ,, 

D. Bluish grey iblspathic paste with inunmcrablo pcuieiili of 

white powdery albito, 600 „ 

B. Pale grey felspathic paste with almond-shaped mii3se.s of 
albitaj either powdery or compact and sacohiirine. Beds of 
ash iutorstratified, 400 „ 

F. A succession of beds similar to D. and E. iuterstratified with hands of 

amygdaloid and of felspathose ash containing oval nodidos of augite. A 

This rock appears to form the whole of the Shumalariim, and was seen, 

as far as I could see, towards the west. , i 

G. Shnmnluruin, 8467 ft. 

H. lli%'or Jheelnm or Yedusta. ’ / 

I. Baramoola. . 


d. The dotted line is the Atala. 

K. Laonstrine Clay and Bouldors. 

5. '-The rocks, whicli I linye endeavotirefl to de.sorihe, are contiimed 
along both 'banks of the J]ieclnni as for.a.s the fort of Ori, about twenty ■ 
five- miles soiitb of .Baniraoola. 'Following them on the left.ba'iilc, i 

(MiiiTcs Eoad) we first cross the Atalo, and can observe, near ; j 

the village of Milirur, very fine narrow slabs of felstono, twelve feet ' A? 
long, used as rafters to support a roof over .a holy well or spring. | 

Proceeding S. W. we cross a sriiall inar.shy valley, and near the | 

■village of Ghant Mullah we meet a succes.siou of spurs directed : ji 

towards the N. 'W., and which are the extreme north-western 
extension of the Pir Puujal Chain. These spurs are also made up /: i4: 

completely of felspathic flagstone, identical tp that which I have z; 

de.scribed above, but the dip and strike of the beds are different ;? ’j 
from that of the beds near Baramoola : the dip is W. : with a 
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very high angle,; hnt the rode is much docomposeil, the vegetation 
rich, and little is seen until we . reach Nausherra. Thence, the hods 
are well ex230Sed, forming lofty cliffs over the ijath, of a grand and 
jnoturesquo asjrect ; they are often quite vertical and seldom form an 
angle with the horizon of lo.ss than 85”. But the same force which 
has made those strata stand on end, ha.s also broken them and 
■wheeled round enormous sections of the beds. Even a sujierficiiil 
examination shows that ^jortions of the hills, some thousands of 
yards long, caught a.s it ivere hetween two faults and thus set free 
iji their movements, have been made to rotate on tbemselves, the 
strike ohanging it.s direction from a few to ninety degrcc.s. Tinas, 
nonrBiiniar, tlie strike is N. — S. ; a little further south it is W. — E. ; 
four miles heforo wo get to Ori it is W. 15° N. — B. 15° S. and tlio dij) 
is southern and only 45°. At Ori the strike is again about N. W. — 
S. E. and the dqr northern and 80°. But it is often diffienlt to see the 
stratification in tho.se laminated rocks, as cleavages and joints are 
generally better marked than the stratification. The general strike, 
however, is from N. a few degrees W., to S. a few degrees E., and the • 
dip is northern. 

Between Nauslierra and Ori, the felstone presents several ap- 
pearances. The hulk of the hills is made up of a pale grey and 
extremely laminated felstone, having ninch the appearance of slate, 
&and being crossed by nnnierons veins of 02 )aqne qnavtz'. Those 
veins are sometimes so thick that they form bands of quartzite. 
Near Ori, some beds are seen having the a]ipearancc of mctamorjduo 
chloritic slates. Others are made up of veiy thin-hodded felstone of an 
earthy appearance, and are wonderfully wavy and ciimided, ■whilst the 
beds above and below tbein are , but gently undulated. It appears 
probable that these tliin-hedded layers were deposited by water 
during periods of volcanic inaction, and that when the covering 
felstone contracted ill cooling, the aqueous deposit was gathered in 
zigzag folds. Tliey ought, therefore, to, he considered either as an ash 
arranged by water, or as a laterite derived from the .surface of decom- 
posing fehstoiio, and having the same, conipidsition as its p)arent rock, ■ 

6. About halfway betivcen Bumar: and , Ori, is a small. Buddhist 
ruin concealed by l)ramble.s and ■nild . roses, .and built of a dark gi'C.t :: 
rough tfachy-dolcrite, , Tills roede was : obtained , from : a tbiok ^ band, ■ 
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wliich is well scon close to tlie ruin. It is lUvidod into somewhat 
prismatic blocks by joints; it is generally compact, but sometimes 
seoriaceons, and it apjiears to have had some influence on the cooling 
of the felstono above and below it, this being much more compact 
near the traohy-dolorito, and becoming gradually more himimitod and 
slaty as wo get further off. I cannot say whether the trachy-doiorite is 
intrusive, or interhedded; but it is perfectly coufonnahlo to the felstoiie, 

7. At Oi'i, we find a. .sninU valley .sunk hctivecu high mountains 
and crossed by a tolerably big ravine and by a torrent ilowing from 
tlui S. E. to N. W, Tliis torrent divides the hills on the S. W. which 
are mlocene sandstones and .shales, from the mount.ains on the E. and 
.N. E. W’hkdi are volcanic. The Jheelnm describes a .semi-circle 
round the o.xtremity of the Kii’on range, the beds of which cross the 
river to he contiimed rvith those of tlic Kandi orivaiida llange, wliieh 
are the link hetwoen the Kirua Range and the Pir Punjal Chain. The 
river runs for a little while between the volcanic rocks of the Kirna 
and the mioceno ,saiKlslcme.s, hut it very .soon leave, s this bed, and 
cutting' a canal through the tertiary sandstone.s and clays, bids farewell 
for ever to rocks of a volcanic origin. 

8. I will not enter into a description of the tortlaries in this 
paper, thongh we shall have to see much of them incidentally, hut 
.as it has been said and written by many pcr.sons that the mioccne sand- 
stones and clays dip under the volcanic felstono (generally described as* 
inetamoi'phic schists or (.prartzoso mica-slatc), I must correct the error, 
while wc arc at Ori. Both the volcanic ami mioccne beds arc nearly 
vertical, hut not quite, and dip northcriily, and there is therefore an 
appeai-anco of the mloeonc dipping under the folstone. On examin- 
ing the high hank of the Jlieclinn, how^evor, not tar from the fort, I 
could sec the mioceno beds bend backwards, thus showing tliat they 



are superior to the vokmic rocks, hut have been dre.ssed tap . against 
them by a lateral pressure. The diagram (lig. 1 .) shows well tlio folded 
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di.s 2 TO.sition of tlib iniocene nml tho beuiling backwards of tlio beds in 
contact witli tbe felstone. These beds are partially concenlod by a 
very bigb river-terrace of conglomerate, but this lias been washed off 
in many places and the rooks are left uncovered. 

Tlicro is, in tho Sub-T-Iiniahiya, sufficient evidence of iniooono 
sandstone having' boon mostly raised by a lateral movement ; there 
appears to have been a re.flectiou, a rcfoidement of the niiooeiio 
bod.s towards the S, and the W., .as it tho enormous masses of the central 
cliains had surged up through a cliasm of tho earth’s cru.st and forced 
the sandstone aside, instead of lifting it up. And thus tlio volcanio 
rock of my diagram would have pros.sed ag.aiii.st tho mioceiie, and 
curbed up and bent hack the yielding plastic bods of sandstone and 
clay. 

9. Returning now to Buniar, balf way between Ori and Baramoola, 
we cannot fail to admire the remains of a Buddhist temple of coii- 
sidcrablo size and great beauty. It is built of a white porphyry, 
and of tills porphyry rve must now speak in detail. 

The stones of tho temple were obt.ained from huge blocks which 
are strewed on tho river terraces on both sides of the Jheelum, in, the' 
neighbourhood of Buniar. Some of these blocks are of enormous 
size : one I noticed is about 20 feet above grornul and nearly .as thick 
.and broad as it is high. No water-power could have moved such 
enormous masses, and they have evidently been brought down by 
glaciers. I have been told that Mr. Vigne supposed them to have been 
broiig'bt b}'- icebergs floating on a lingo K.aslimir lake, but wo need 
not go so far for tbeir origin, as tbe Kaj Nag pieaks, seven miles to 
tbe nortli, and tlio Sank or Salbir, eight milc.s to tbe south, are mostly 
composed of this porphyry. A glance at the map will easily: demon- 
strate how giaciem, filling up the narrow valleifs of the Havpoykai and 
the Khar Khol, brought down to the river- terraces blocks of porphyry 
detached from the summits of Kaj Nag and Sallnr (18,446 ft. 
.and 12,517' ft.). I had not time to visit those valleys and look 
for ancient moraines, hut some blocks show .strife and Boi'atchQ.s such 
as glaciers alone can produce. These glaciens no longer exist, hut thcii* 
disappearance is only the result of a change. of climate of the Iliihahiya,; 
which is ahuiidaiitly proved .tO' have ' taken place , at a:,, very late.. 
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gciilogtcal epocli by tbe river-terraces, raised lactistviiie deposits and 
other indications of diininished rain-fall.* 

10. Examining the porphyry of the Kaj Nag mountains in hand 
specimens, we find it composed of the following minerals ; — 

a. — Paste of granulai', white, opacpie albite, fusing before the 
blowpipe witliout much ilifficnlty or = 41- of Von Kohell’s scale of 
fusibility. 

b. — Small transparent crystals of cpiartsi-llke rock-crystals. 

c. — Large crystals of glassy Hluniiig albite, with a vitreous bistre 
and a lamellar cleavage. Soc.tion,s of the crystals are .somctimo.s as 
much as five inches long. 

d. — Plates of white mica ; sometimes grey. 

e. — Dark angite (or Ilorneblcndo ?) with an Iodine lustre and a dark 
greonisli grey colour. It fuses — 4, witliont .swelling or boiling. 

f. — Garnets ; red, brittle and cracked. 

y . — Grains of maguetie iron ore ; metallic lustre ; black. 

h. — Gold ; in invisible sealc.s. 

The paste of granular iilbito Is b.ardly to be seen in the most 
crystalline specimens of the porphyry ; bnt it increases very much a,s 
the several crystals are less abundant and less well defined, farming 
rocks in which we see, beside it, only a few specks of dark angite and 
spangles of white mica; even tlie.so occa.sionally disappear, and wo 
have a rook having a saccharine appearance, and entirely composed of 
niinule shining grains of albite. Specimens are found in all the 
stages of transition, from the highly crystallized porphyry to the 
saccharine rock. 

The quartz is not very ahundaut in the mo.st perfect porphyry, 
hut it increases in some specimens, rows of small rock crystals appear- 

® 'I'lio di'miiiished rain -fall is the result of the liiling-np with diliiviiil deposit.^ 
of the great trlniglis situated between the lliinalaya, the Atlglinu iiumntaiiis 
and till! mountains of Central I'ndin once covered hy tlie sen, and now repre- 
Kcnted by the valleys of tho Ganges and Indus. Tliia illliiig up of tliB 
sua-coiiimunieation once existing between tlie Bay of lioiiLnil mid the .Arahimi 
Sea, converted the lliniulaya’s elimatc, then'in.sular, or at least littoral, to an 
(miinontly oontiiierital oiio.. The troinendoa.s ruin-fnil at Chmrn-Focmjeo 
( 50 s feet chiving S. W. Monsoons) enables u.s to form an idea of what the 
snoiv-fiill mii.st have been on the high Bnminito of the Ilimnhiya in the days 
wlicn the Bay oC Bengal extended to the foot of the Siwulik hill.s, and the 
Arabian Sea, bathed the Salt liunge. 
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iiig in tlie map. It becomes also amorplioiis and forms bands of 
considerable tliickness of opaque quartzite, cro.ssing the rocks in tlie 
game manner as similar bauds often cross bods of sliales or other 
stratified rocks. 

The mica is also scarce in some specimens, small spangles being 
ooca,sioiially imbedded in the substance of the large crystals of albite 
(c) or sparingly disseniinatecl in the paste. But in other portions 
of the porphyry it becomes very abundant, fonning tufts of plates 
wbioh resi.st decomposition bettor than the other minerals, and stick 
out of the rock wlicre thi.s has been woim and rounded by exposure. 
These tufta of mica often form irregular bauds. 

The angite varies from a lew specks to laminar masses of 
considerable size. It is often found associated Avitli felspar alone, the 
other minerals having disappeared, and it tlms forms a rock composed 
of amorphous grains of albite and lamellar raasse.s of angite. Before 
the blowpipe it fuses onl}^ in places, small globule.s of a shining black 
glass appearing on the assay. 

Tlie garnets are sometimes wholly wanting and sometimes very 
abundant, It is very diffiimlt to extract them from the mass, jOwb'g’ 
to their brittleness. They are mostly found where the porphyry is 
well crystallized and the mica abundant. 

The large crystals of albite vary in size from half an inch to five 
inches. They have two cleavages, one nearly at a right angle to the 
surface of the plate, or forming ivitli it an angle of about 95°. Tlie 
otlier cuts the fiv.st cleavage obliquely with an angle of about 115°.* 
Tlie form of the crystals is, I fancy, uncommon, find I will describe 
one of them with its dimensious, in order to give an idea of the 
proportions of the crystals. 

The crystal is always twin . or composed of two hexagonal plates 
(fig. 2) two Mid half inches in diameter between opposite angles, and 
0.4 inch thick. Either four or the six edges of the plate are 
bevelled by oblique facettes, which form with the plane of the Biirfaqe 
an angle of about 138°, so that one surface is considerably .srayleit 

* The angles of those crystals were measured with strips of paper,, . and 
a givadua-ted half circle j the crystals wore also much iveathored ; the results: 
are therefoi’e mere .approximations. If l: haddiad the:mpahs of hlaasoring tjje 
angles with precision, X would have figiu-e'd tho crystals. 
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tlian tlio oilier. Two .such plates are applied one against tlio otliev 
liy their greatest surface, hut one of the plates has (apparently) rotated 
half a turn, so that A of one plate is opposite B of the other. 



Fig. 2. 

-ij* ■ ■ ■ 

This rotation is of course only apparent, Imt it appears to have tnlven 
place from tiro cleavage of the two jilates being opposite, so that when 
we look at a section of the ilonhle crystal (fig. 2), one siile presents 
the shining striped surface of a lamellar cleavage, whilst the other 
shows tlie flvill rongli surface of a fracture across the grain. This 
opposition of cleavage is prohahly due to a play of opposite electricity 
generated during crystallization, bnt it gives tlie iilea of one of the 
Jilates having made half a turn before ajiplying itself against its 
fellow. 

The perfect crystal is rarely seen j it is generally broken across, 
and the section (fig. 2) is , consjricuous on the surface of the rook, 
so that, at first sight, one may fancy the ciyostals to he prisms, 
and a little trouble is necessary to tmder, stand the arrangomeiit of the 
twin plates. This made is therefore,, to all appearance, a twin crystal 
of one of the iramerous modifications of trldiiiic albito. 

By exposure to the atmosphere, the porphyry emuibles easily and 
Mis , to a coars<3 gravel which is soon converted into a very white 
sand. A¥hile the rock is ,. still hard ami .sound, the huge cry.stals. 



1800.] the Weskrn Himalaya and A/ylum Mounlaina. ' 103 

of albite sometimes become looseued in tlioir matrices, and, falling 
out, leave angular cavities on the face of the rock. The rook, 
when fresh and well crystallized, is liowever very hard; some 
varieties appear to crunihle much more quickly and completely than 
otlier.s. 

II. — The grains of magnetic iron ore and the gold I have not scon 
in the porphyry, hut they arc found in the sands which, I will now 
endeavour to prove, have been formed by the doooinposition of these 
volcanic rocks. 

Gold is washed in most of the rivers which traverse the miocene 
sandstoilo.s and conglomerates of the sub- Himalaya, and i.s ahvays 
found associated with grains of magnetic iron ore. Let ns examine 
one of the di.stricts where the washing.s are, I believe, most abundant, 
the banks of the Soane river, in the districts of Jiieelnm and 
Bnwul Piudoc, especially near the villages of Pindeh Gob, Kothair 
and Mukud. Let us therefore go to Rawul Piudee and travel towards 
the S. W. along the road to Kalahagh, Wo iiud that this droaiy 
road, about 120 miles long, crosso.s obliquely from the N. N, B. to the 
S. S. W. the great plateau of miocene sand, stone, conglomerate, 
and clay (Sect, G.). 

There is a tluck bed of miocene sandstone and conglomerate, 
above 2,000 feet thick, which might ho called the upper miocene 
formation of the Sub-Himalaya (contcmpioravy of the Sewalik hills 
and containing the same Mammalian fossils), whilst the sandstone 
and shales of Murree and adjacent hills, about 5,000 feet thick and 
without fossils, might he regarded as the inferior miocene. These 
two divisions of the miocene are not exactly one on the top of 
the other, hut rather the, upper bed thinuiiig' towards the north, 
covers in the southern edge of the lower bed in an iutricated 

* A similar granitoid porphyiy exists iij. Portugal, in the trills near Ointra 
about live leagues from Lisbon. It is thoro ruiy varinblo ill appenrauco and 
con.sistonoy, and is gimorally nuide up of largo grains of , felspar and of quartz, 
and of largo plates of mica. It ,couta,iii8 graiiia of inagnetib iron ore, but I axil 
not nwarc! whotlier it coiitaiiia the liu'ge twin ciystala of felspars seen jii tlVB ; 
Kaj Nag porphyiy. The Portugal rock is geuorally described by travollera j as 
grauitofbut is oonsidorod by, geologists as doeidedly volofun'o. It pi'eaeutS ; 

tho character of orumbling .easpy aftor a, certain :aniouu.t of , ospusui'or : • 
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manner, as repre.sentccl in tlio accoiripanyiiig diagram (fig. 3) ; 1, iJppor 
Miocene ^vitli MainmixUan Bones ; 2, Ijower Miocene without fossils 
(excepting a few i'oot.s and stems and iiii[ii'iuts of leaves) ; 3, Poipliyry 
and Felstono, &a. 

The upper bed is therefore not seen near Murroo, whilst tlio lower bed 
is equally absent from the groat plateau of Eavvul Pindeo, wliere tlio 
fossiliferous sandstono is always seen to re.st directly on tlie Nuinninlitio 
formation, whorover thi.s breaks through tlic niiocenc, Tlie bed we 
linvo to deal with here is, therefore, the upper inioceno only. It is 
much folded and faulted, forming stray folds and riiany faults at both 
extremities of the bed, and rolling in broad uuduhition.s in the ccnitre 
of the plateau. Now, if we examine the inucli up-tilted beds near 
Futteh J ung, Nusnilla, or else close to the Salt Ilangc near Kalnbagh, 
%ve find thern composed of a grey or greenish calcareous sandstone, of 
Conglomerate and of sandy indurated ohiys containing rioilulcs of 
kunkur. These beds look like inclined and parallel walls sticking 
out of the alluvium, and separated one from the other by open sjuices 
or intervals ; and one may at lir.st .sigdit fancy tlnit tlio Keveral strata 
luive been wrenebed apart at the time they xvore upbeaved. But if 
we eximiine the hods wliere they are nearly lioriKoutal, as in the 
neighbourhood of tins Soaite river near Kotbair or Juliblc, wc find 
that they consist of a hardly cohesive sand, very white and composed of 
minute grains of ulbite and cpiartz, with black grains of angito and 
spangles of mica. I have been in the habit, in taking notes, to call 
this sand, Pepper and Salt .sand, and I shall hero mako use of this 
term, as it i.s a convenient one. Intenstratiliod with this sand we find 
the beds of grey or greenish sandstono, of conglomerate and of sandy 
clay noted at Futteh Jung ; and it becomos evident that at the phiccfi 
where we first observed the beds, and whore tl.iey are inucli tilted up, 
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tlie pepper and salt sand lias Leen washed out from between the harder 
beds, whilst in the horizontal strata, the sand has been protected by 
one of the strata of harder rock which acted as a roof over the sand 
underneath. • 

Now this popper and salt sand is the one washed for gold. The 
wasliings are done during and after the rains, as the swollen waters of 
the torrents bring down to the beds of the rivers a large quantity of 
fresh sand. It is washed in the usual manner, and gives a residue of a 
black sand which is composed of shining grains of magnetic iron ore 
and grains of angite. A little more washing in a smaller vessel 
removes the angite and a great piart of the iron ; and the gold, which 
is rarely visible with the naked eye, is picked up by mercury. 

It we examine the pepper and salt sand in situ, we .shall very soon 
become convinced that it is nothing hut the porphyry of tlie Himalaya 
ground down to powder, for wo find in it numerous pieces of the 
porphyry not quite crushed to sand. I have found some of these pieces 
half an irioli long and compo.sed of a hard fragment of albite supporting 
specks of angite. Pieces of the large felapnthic crystals I have 
seen also, and the smaller crystals of quartz are frequent and hardly 
altered and rubbed. The sand.stone consists mostly of nndoeomposed 
albite and angite. It is not easy to describe in words the great 
similarity between the irorphyry and the. white sand, but their 
complete identity strikes one at once when wo study tlie beds; 
Hr, Fleming made therefore a good guess when he wrote the following 
passage: “We have been quite unahlo to trace the source whence 
the gold has been derived, and are not aware that amongst the 
quartzites and qnartzose mica slates (felstone is meant,) which are 
much developied in the Punjal Range, near the Baramoola Pass into 
Kashmir, and stretch wo.st into the northern Hazara mountains, the 
metal has ever been detected in situ. From similar rooks there can 
ho little doubt that the auriferous sands have been derived.”* 

And again he writes: “ In the nelghhonrhood of the Salt Range 
the scales of gold are small and almost invisible, but wo have heard 
from natives, that, in Hazara, grains of gold are soniotimes found; of 
a size such as to admit of their heiiig; jiicked Out of the Aand. . If 

* Boport oil Geological St-ructofi of Salt Eaoge; Selections, B. Govt. Vol, IJ. 

. ,1865, page a42, 
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this bo true, wo may iufor that the auriferous source is somewhere to 
the north, and that by tracing the gold stream, .so to speak, we might 
arrive at ,a point wlieve the drifted materials become coarser, and 
where the gold, from its hig’h specific gravity, has been depo, sited in 
larger quantity.”* 

Tlmt the mioeeiie depo.sit of the Sub-IIiuialaya has boon derived 
from the mountains situated N. or N. E, of it, is evident from the 
boulders contained in tlie cong'lomerato.s of tlio formation, these 
boulders hoiiig mostly volcanic rocks, such as wo have seen in the 
mouutains near the Baramoola, and such as we shall see iu other part.s 
of Kashmir. We will see, by and bye, that thc.se volcanic rocks extend 
to tlio ive.st, along- the northern boundary of the Po.slian'ur valley, as 
far at least as Jclalabad, and to the east as far, at any rate, as 80° east 
long., and probably much farther, though it appR.-irs from Captain It. 
Straclioy’s memoir on the geology of part of the Himalaya mountain.s,f 
that the volcanic rock.s iit the eastern portion of the Himalaya are 
more intrusive than they are in the western extremity of the chain. 

If it is indeed true that grains of gold of some sixe are picked out 
of the sand iu Ilimara, some valuable diggings might yet be found 
iu the valleys .situated between the spurs of the Kaj Nag range or its 
extension to tho west. But I cannot help thinking that, with a 
population every where anxious to wash gold even in very poor wasli- 
ing. 9 , auriferous sands of any economical value would have been worked 
long since, especially ns the sands formed by tlio decomposition of a 
porphyry, similar to that of the Kaj Nag chain, and situated on 
the eastern frontier of Kashmir are searched tor garnets only. 

The magnetic iron ore is toleraldy abundant in tlio peppor and salt 
Blind, and i.s at present wasted by the gold-washers of Kotluiir and 
JIukud : but it has not been alwa)'s so. In travRrsiug the great 
raioceno plateau of Ilawul Pindee, I noticed foi- many .mile, s along 
the road, between Pindeh Geb and Jubbie, .small pieces of black 
slag, often in some cpiautity arid evidently very old, as many 
pieces w'ere seen where ravines had cut the ground, buried a foot 

* T).itto ditto, ]iiigo 344. 

f On tlio Geology of pnrt of tlicdlimolnya MoimtainB and Tibet, by Captain 
K, Sti-aclioy, Boiigiil Eugiucers, E'. (j. S, Procoedings of the Geological riooiety of 
Ijojidon, l&ol. 
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and linlf below the anvface. Knowing nothing then of the magnetic 
iron sand, I could not conceive whence the slag.s came, hut on seeing 
the large gumitity of iron ore which is washed cut of the sand by the 
gold-diggers, I was forced to conclude that a time had been when the 
iron powder wa.s saved and smelted. It is not such a poor under- 
taking as it might appear to wash iron from sand, especially as the gold 
alone would pay the men 3 or 4 annas a day, and a very little avraugo- 
ment would save the iron. It contains about 70 per cent, of metal 
of the very fine.st quality and the very host to make steel. It resomhles 
Swedi.sh iron, and it is the .same as the Knngra iron which has been 
proved to bo of excellent quality by exjoorimonte in England. It 
is very dear, selling at £14 a ton. It is probable that the .smelting 
of this iron sand was discontinued from tho want of fuel, which is now 
very scarce on the plateau. That fuel was once more abundant, is 
sufficiently proved by tho amount of travertin seen in many places whore 
no springs exist now-a-days ; and these fossil springs, if I may call tho 
travertin by that name, tell ns of a time when a higher jungle on tho 
plateau and forests on the hills arrested a good deal of moisture, and 
wi'niig from the humid monsoons a portion of tho rains which are, 
now poured on the Himalaya. It would ho, I imagine, easy for the 
local government to find out whether the magnetic iron ore is still 
smelted in some localities in the district, or when tho smelting was 
discontinued, and to resuscitate the trade, the iron ore being brought 
to Mukud from the neighbouring villages, and there smelted with 
charcoal brought down in bo.ats from the Akora Knttuck hills or 
from Hazara. Excellent limestone is abundant near tho hanks of tho 
Indus ten or twelve miles above Mnkud. It is also abundant in tho, 
conglomerate on which Mukud is built. 

The smelting of tliis iron sand wmnld not, of course, give profits or 
yield a epaantity of metal worth mentioning in comparison to the 
results of European industry, but it might ho a valuable enterprise for 
natives possessing .some little capital, and might niueli ameliorate the 
miserable condition of tho gold-washers. 

12. — Retiiniing now to Buniar and the. Kag Naj range, I niust 
insist on the very changeable appearance of the porphyry. . Mfe hayb 
seen that it consists of a granular , mass, with large crystals pf alMte,. 
small crystals of quartz, crystals of garnet. , plates, of mica, and lamelliC 
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of angito, and that any of these CTystalline minerals or all of them 
may disappear, leaving a rock entirely coriipo.sed of a saccharoid paste 
of alhito. At other times the qiiartz becomes very abundant, and 
thick bauils of white quartzite traverse the mass. Again, the augite, 
which is sometimes wholly Wiinting and at others in very minute 
specks only, may increase and at last predominate and form dark 
roek.s -with a .somi-metnllic lustre, the augite being generally collected 
in masse.s of aggregate pdate.s having the lustre of iodine. It very 
often linjipens that the minerals are arranged in bands or layers as in 
gneiss, and this aj)parent foliation also ■x'avies nuieh, and often it doe.s 
not exist at all, whilst in other inatanees it is extremely wall marked, 
thus gradually forming a passage to the clinkstone, described in the 
hegituiing of tlu,s paper. 

13. — I liave not visited the high summits of the Kaj Nag ; indeed, 
I have only seen a few spurs of this onormous (seutre of mountains ; 
hut, from the road between Nausherra and Ovi, one can see on the 
other side of tlia river, towards the tops of the liills, immense masses 
of the white porphyry glaring in the sun through the underwood which 
covers those mountains ; and Captain II. Godwiii-Austen, G. T. S., 
who assisted in the survey of this district, informed mo that the wdiito 
porphyry of the Buddist ruin at Bnniar forms tlie summits and 
all the central sy.stom of the Kaj Nag range. From a coloured sketch 
kindly made for me by this oflicer w’o are enabled to see that the 
porphyry forms the whole of the niain chain of the Kaj .Nag, a portion 
of the huge North- We.steni hr:inch, and extends along the western 
or Mozufferabad branch towards Hazara. The rock passes gradually 
from the granitoid porpihyry I have do.scribod to le.ss and less crystal- 
lized rocks, until it becomes the ponc.illatod white and l.)hie ftilstoiie 
which w'e have seen at Baramoola, and finally the earthy, slato-lifco 
Jelstone of the Atala mount.* 

Tlie summit of the Sank or Sallar, on the hift hank of the Jheelum, 
I have also painted as volcanic porphyry, from my observing that the 
valley of the Apaikey is strerved rvith blocks of porpliyry to a 

* Capfcaiu Austen doseribed tlie felstone as a bard slate, Imt as he said 
that this slate was identical with the' “ liiirrl :. slate of tlie lofty elitl'a over tlie 
road near Nausherra,” it is evident that what was tahun for sliite, wa.s an 
earthy slate-like felstone. At the time Oa.p6aiu G. Austoii observed these 
rocks, he had not yet begim. to study geology.; 
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considerable height, and disposed in such a manner that thejr cannot 
have been brought from any other, locality but the summits above. 
When I visited tho Apftiltey valley, the summits on both sides were 
covered with a thick mantle of snow, but the very shape of the peak, 
a smoothly rounded boss, was suggestive of a hill composed of 
materials which wear tpickly and round easily under tile influence 
of atmospheric vicissitudes. 

14. — We must now endeavour to ascertain the extent of country 
■covered by volcanic rocks similar to tho.se I have described, and I am 
again indebted to Captain H. G-. Austen for tho following information : 
“ The so-called granite, or, ns you s.ay more properly, volcanic por- 
phyry, of the Kaj Nag is unite vinlike tho gvairite of the Deosais or 
Ladak, which is pure granite or syenite. This Kaj Nag rock is seen 
again in the mountains bounding the south-ea.st end of tho valley 
(of Kashmir) and in Kistwar ; and the whole length of the Chota 
Dhar range, bounding Badrawar .to the south, is of it ; I have seen it 
.nowhere else. It is so strikingly peculiar that I should certainly have 
notieed it, had I come across it in other parts of Kashmir.” 

How far the porphyry of Kistwar. and Badrawar extends to thO; 
east, I have no means of judging;* but we have seen that the Kaj 
Nag extends towards the west into the upper part of Hazara ; arid 
Thavehad dcsoribed to me some “ gr.inite” seen a few miles north 
of Mauserah, near the entrance into the Kagh.an valley, which 
-appears to be a volcanic porphyry similar to that which we have seen 
■at Buniar.f . But it extends still further wSst ; Dr.. Costello informs 
me that a: groat de.al of “ granite” and quartz occurs in .and near the 
' Urabeyla pas.s, Lately occupied, by the troops under General .Sir Neville 

* The “granitic” belt between the Sutlej arid the Kali nvera, long. W'" to 
.80“ 15', appears to he a continnatjon of the porphyry of Kaj Nag, Kist-war and 
Badrawai-. In Sirraoor, Garh'wal. and Kiim.ion it foi'ms tho centres of nioun. 
tainoiiB systems such as bhor, Dudatbli, Binsar, &o. Oapt. B. Struehey 
idasoribes it as “ pf'tun porphyritio and muo i subject to decay.” It pi.sses irito 
" miea-shist sho-wing a distinctly laminated struoturo,” (fulstone f) and alab 
into greenstone. 

t Also:“aplaoe on. the road (to. MauSax'a) as it passes along', the eastarrii 
edge of the Pukti Valley gets its name fX OhiMi wait, (white stbrie; from several 
lax’ge blocks andhillobks of White felspathic Mok containing large crystals, ;thri 
same as that of the hlooks .on the ridge Uf Bmi .aTew miles to the: S. jy., , arid i 
like them visible “ from. a great,, diBtauerii”^dbito)iai! : cjjf ’; 

'JIorHcuUwroil Bometij qf Pwt I, 

‘ • . 14 ' ' 
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Chambeiiairi. The General himself, in one of his dispatches, describes 
some of the hills ns “ granite,” putting a note of intoiTogiition after the 
word, and thus showing- that the granitoid rock he noticed was 
sufficiently peculiar in its appearance to make it doubtful whether it 
-was really a granite. From .specimens of the mountains near tlio Pa.ss, 
kindly given to me by Dr. Costello, I have no doubt that the 
so-called granite is one of the varietias of porphyry de, scribed in 
paragraph 12. It passes into a felstone composed of very elongated 
and largo spindles of opatpre, dirty white, and .somewdiat granular 
felspar and bluish semi-tran.slucont glassy felspar, and in the 
spare felspathic paste rvhich ccnrents the spindles together, a few 
irregular grains are soeir of a mineral having- a metallic golden lustre, 
and which is probably Diallago or Bronzite. The rock has a great 
resembhince to, and is indeed identical with, the most compact .sort of 
felstoue seen at Barainoola. Bands of cpiartzite, of which I have 
seen very beautiful .specimens .as clear as Wenliam lake ice, are also 
extensively developed, as well as enormous musses of compact gypsum 
and tabular selenite. 

Dr. Bollew, in his ” Report on the Yusnfzaie.s,” describes a variety 
of volcanic rooks occurring in the ranges which separate British 
yuHiifzai'a from Chmula, Buueyr and Swat ; “ Feldspar grit” and 
“ various combinations of mica and felspar,” “ porphyry in a variety 
of forms,” “ trap-rock in great variety,” quartz, mica and clay-.slata, 
liornblonde-roek, felspar-rock and amygdaloiil ; “ hard trap” (green- 
stone ?) “ loose, friable 'and crumbling” ditto, (ash ?) He also de- 
scribes granite and gneiss ; but he adds that the gneiss is cpiavried for 
inill-stone.s, and, if these inill-.stone.s, (which Is very likely) are .similar 
to the mill-stones of Jcllalabad, they aro a coarse guoiinoid fobtone, 
and not a gneiss. The graiiito again is a wliiti.sh rock, and wo find 
it connected with and .sitrrounded by, rocks undoubtedly volcanic. 

I have no hesitation thoreforo in regarding it as a granitoid porphyry, 
similar to that of the Kaj Nag. A great deal of slate aud “ pri„iilire 
Ime.'stoiie” is also mentiondd ill these .mountiiius. 

Dr. Bollew ooncludes tliat these hills are “ all of primitive and. 
metsimorpMo rocks but the list of rocks he gives, proves conclusively 
that they iiro of volcanic origin. 

The,se volcanic iieds in Yusufeaie are capped, in some places, by bedsof 
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limestone, and tliese again ID 3 ' sandstone. No fossils have yet been dis- 
covered in either the limestone or the sandstone, and the age of these 
strata must therefore remain unknown for the pre.sent. Near Jellalabad 
beds of gneissoid felatone appear. Thus rock is quarried to make hand- 
jnills which are brought down by the Povindahs and sold in Poshawur 
and the Derajat. These hand-mills are made of a coarse trachyte which 
has begun to effect a p.artial separation of minerals, and these minerals; 
are arranged in streaks of white, granular felspar’, greyish-blue 
felspar, with here and there a grain of augite. It is, therefore, again 
one of the varieties of felstone .soon at Buramoola, and probably the 
game gneissoid variety quarried in Yusufzaie. 

16, — By reference to the map we observe that the Pir Punjal chain 
is the first great parallel of the Himalaj’-a, between the long. 73° 30' 
Slid 76° E. It is a groat chain, forming a belt of high mountains 
between the miocene districts of J ummoo, Hajaori, Poonch and Ori- 
snd the Kashmir valley, and at both ends of this great chain an; 
immense accumulation of porphyries and other volcanic rooks, rising , 
to tremendous heights, and covering some thousand square miles of 
country, are placed like two bastions at the extremities of a oentriq 
wall. What rocks then compose the connecting chain, the Pii; 
Punjal ? The reader will easily conceive how vexed I am that I waa 
prevented visiting this range, more especially as the information 
, I obtained, from travellers is most conflicting and unsatisfactory, hir. 
X(. Drew, who has traversed the chain three or four times, was especially 
.struck with the enormous development of a great slate bar of un- 
known .age. We shall see in the next chapter, how veiy thick and 
extensive cour.ses of slate are intorstratified with beds of trachyte, 
ash and agglomerate, in the mountains bounding the Kashmir valley 
to the North, These slates are completely, devoid of fossils, but a^ 
I hope to be able to fix the age of the yolcanio rooks with which 
they are iuterbedded and contemporaneous, : wo had better reserve 
the discussion of their ago until after the examination of tlie fossii.i-; 
ferous strata of Kashmir. 

' : But the slate.? form only a hand or bar in the Pir Punj.-d chain, 
and not the whole of it. I believe, that the remainder of tins rocks 
of this rangij are mostly volcanic ash, felstone, and agglotoeratos. . A ; 
friend of mine and a very trustworthy-obseryer, in the following , passage. 
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from a letter to me, is describing, I tbiiilc, volcanio rocks, especially 
agglomerates and ash full of lapilli and volcanic conglomerates. “It 
(the lacustrine deposit of the valley of Kaslmiir) rests uiiconformably 
on trapean rooks, quartzite, quartz conglomerate, very hard and 
forming a compact mass.” And again, further to the S. W. on the road 
through the Pir Puujal Pass, be says : “ The rocks are principally 

mica-slate, with th-ich beds of a hard concflomemte having a very fine 
davit blue matrix ; this, in some places, u-as a mass of ivater-worn 
pebbles ; but in most of it these are scattered through the mass, and are 
often, in that case angular and small. Up to tho Pir Piiiijal Pass the dip is 
N. with a high angle ; having crossed the ridge N. E. this continues 
all the way to Barnngnlla, giving those altered sandstones, slates and 
conglomerates an enormous thickness.”* The excellent observer who 
wrote tho above remarks did not think, it ajjpoars, that the rooks 
were mostly volcanic in origin, hut I cannot help imagining that 
his description applies, in great part, to stratified ejecta of volcanic 
eruptions, and the pa.ssage I have put in .Italics is, I thinli:, a very 
fair description of ash with lapilli. Again, I must also remark that 
the felstone of Baramoola has always been described by travellerSj 
and by geologi.3ts also, as mica-slate, though it contains no mica 
and is nearly wholly made of felspar; what has been taken formica, 
being minute spindles of glassy albite. It certainly has a slaty 
cleavage, and the most earthy varieties have a close resemblance to 
inetamorphic slate, and it is probably this fact wliicli has misled most 
people as to the nature of the rock. It is not thcroforo impossible that 
some of the “ mica-slate,” mentioned above, i.s in reality earthy felstone. 

16. The position of the Pir Puujal chain is rather peculiar, abut- 
ting as it does at both ends against enormous oeutres of volcanic rocks, 
and being separated by a great fault (the valley of Kashmir) from moun- 
tains also compo.sed of the same rocks. In the enormous accumulation 
of amygdaloidal ash, agglomerate and conglomerate which we shall 
see, by and bye, on the other, side of the valley, there is abundant 
proof of the existence of open volcanoes in this part of the Himalaya; 
nt the time the porphyry was in a fluid or viscid state, , The extreme 

* i do not give tlie name of tlie person who kindly gave rao the raforniatioii 
quoted, as I do not agree with him on the origin of the.se rock.«, and believe 
that he missed appreciating their true vtdue, though his description is 
ficeurate. ' ' ■ , ' 
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regularity and evenness of the stratification of these cinder beds 
renders it highly probable that the showers :of ejecta fell in a shallow 
sea in whioh the volcanoes formed islands. It appears to me, that we 
cannot refuse to admit that the porphyry was the base of the vol- 
canoes, and indeed the matter which failed to e.seape through the 
vent in the earth’s crust, whilst the felstone or. clinkstone and varieties 
of trachytic rocks into which the porphyry always passes, are lavas 
which have flowed nndor the pressure of the sea. If these views 
are admitted, we have a series of volcanoes beginning at the Kaj Nag, 
and forming an arc along the north-east hoimdary of the valley of 
Kashmir, down again to the mountains of Badrawar : of this arc of 
volcanoes the Pir Punjal chain is the chord. Can we wonder, huge 
though the chain is, at its being in a great measure formed by ejecta 
of volcanoes received in a sea gulf and there arranged in conformable 
layers ? The slate, as wo .shall see in the next chapter, was formed 
during the intervals of volcanic activity, and it is not improhahle that 
the continual shower of ashes aud hot stones into a shallow bay kept 
the water at a temperature too high for the development of animal 
or vegetable life. 

Since writing the above paragraph, Capt. G. Au.sten has informed 
me that beds of unmistakably volcanic rocks, such as amgydaloid 
and coarse greenstone, are interbeddod with the slate and other rooks 
of the Pir Punjal. This is precisely what occurs in the hills north 
of the valley of Kashmir, we may therefore regard the Pir Punjal 
as a mass of volcanic ejecta interbeddod 'with slate which was 
deposited daring the periods of volcanic trancpiillity. 


CuABiEii JX.-r-The Mountains North and North-East of Kashmir^ - 

' 17. By referring to the, niap, Ave observe that the Kashmir' valley 
is an elongated trough with its longer axis directed S . E.-^N. W. , T 
dheelum has a similar general direction, as far akthelWo^aitSfike, 
and the smaller Btroam' which drains the ttOrtb-Westerh end hf : thb 
valley flows fipm ; the ' N; W. to ;.the ’ S, E. To the: north-east of 
this axis, we notice long spursvof hills . .which descend to itho; watoi:- ; 
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edge of the Woolar Lake, the Manus Bal and the Dal and to the 
lacustrine plains of Pampur, Avantipoor, Bij-Behara and Islamabad, 
These spurs are the extreme south-western ends of a labyrinth of 
mountains which forms a barrier, nearly forty miles across as the crow 
flies, between tlie flat plain of the Kashmir valley and the chain of 
mountains which separates Kashmir proper from Brass, Sooroo and 
Ladak, If we consider the Himalay.'i as a series of parallel chains 
and valleys, we slioi.tld have tlie Pir Punjal eliaiu as one of the 
parallels ; traversing the valley of K.aslnnir and the labyrinth of moun- 
tains to the north-east of it, we meet another great parallel chain, 
whioli has unfortunately jio general name. It has been called by 
Col. Cunningham the 'Western Himalaya, hut the name is evidently 
objeotionablo, as we want the term “ Western,” to designate the 
whole of the Himalaya hetwocn the longitudes east 73° and 79°, or 
between the Indus and the. Sutlej. It has also been called the Central 
chain of the Himalaya by several authors, hut tlie great quantity 
of snow Avhich covers its peaks is merely the result of its being so 
placed, that it collects and condenses nearly all the remaining mois^ 
turo contained in the south-western winds, and sends these winds 
perfectly dry to the Kailas and Karakoram ranges. 'The beautiful 
series of snowy summits presented by this chain is therefore no claim 
to its being the central chain of the Himalaya. I am afraid no other 
rule, but that of the division of drainage, can he considered safe in 
estimating which of the many parallel chains of a same system of mouu- 
tains is the central one ; and if wo conform to thi.s rule, the Kara- 
koram range is to bo regarded as the central chain of the Himalaya, 
It is therefore preferable to name the chain under consideration by 
the name of one of its great peaks, and as the Kun Nun or Sor and 
Mer Peaks (23,407 feet) are well known and very conspicuous 
in the we.stern imrtion of the , Himalaya, I shall make use of the 
term “ Ser and Mer chain” to de.sigiiato the groat parallel range 
which separates the basin of the River .Jliqelum from that of the 
Indus.. 

Between the Pir Punjal and the Ser and Bier chains, wo have not 
only the valley of Kashmir, but a number of indepenilent and, as it 
were, isolated centres of mountains wliicli, as. I have said before, form 
a complicated labyrinth of . hills and vidleys. to the north and north- 
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east of the Jheelum. If we travel, on the map, from the N. W. to 
the S. E. of the valley of Kashmir, following the hanks of the Jheelum, 
we shall notice a series of mountains of moderate height, encroaching 
into the valley, and separated one from the other by broad lateral 
valleys more or less filled with lacustrine deposits.- The first mountain 
we meet is on the eastern side of the Woolar lake, and is called the 
Safapoor (10,309). Its foot is hathed by a small but exeprisitely 
picturesque lake, (PI. 6) the Manus Bal. The next is close to 
Srinagar and is the Zehanwan (8813). Ten miles to the south-east, 
the Wastarwan, near Avantipoor, is the next summit ; then, after 
crossing the valley of ' Trahal, we meet the hill of Kamlawan (8601), 
over the village of Miirhama,.and the Sheri Bal close to the Kamla- 
wan. Crossing the broad valley of the Lidar llivor, we find the 
Hapatikri, a mnnntain which sends a spur to the S. W. to form the 
small liill of Islamabad at the foot of which the town of that name 
is hnilt. Crossing the valley of the Arjjat river, we meet with the 

Bhar (8146) and the Nawkau (9207). Wo have therefore, from 
the eastern shore of the Woolar lake to the extreme soutli-east ot, 
the Kashmir valley, a catenated chain of mountains composed ^of 
isolated summits, wdiilst their relations are covered by the dih^al 

and lacustrine deposits wldch fdl the Kashmir valley, and ■ the : 
lateral valleys which open into it. This chain is therefore presented 
to iis as a series of summits and not as a regular chaiu."- Its 
direction is that of the general pjarallelism of the Ilmialaya, viz. 
from N. W. to S. E. Ten miles, as the crow flies, to the northeast of 
this chain there is another siiuilar one, that is to say a series^ of 
summits, apparently somewhat detached one from the other, but being 
in a line with the parallelism of the Himalaya. These mountains are 
from the S- E- to tlie N. W.— the Liwapatoor, the Wokalbnl (14,310) 
the Givdwali (14,060), Batgonl (14,423), Boorwax (13,087), Handil 
(13,273) Saij Aha (11,38-1). West of the . Saij - Aha, -this catenated 

# T 'havrllv say that the catenatGcl appearance of the chains _ desoribsd 

* I need haic ly say > to eroa‘O’1- “‘"'I groat erosion is only 

tha^ the , whole >,dn.M of:;tho 
What was to be e-xpectul. .IdMewxhain: has to anatts way to the vafloy of 
southern slope "1 Ag/j chaiuB' and' that tho Ber a-nd Mey chain8; ra. 

Kashmii: across, these oatenated oha™., Ma ^ 

ceive, a ham A of the lymphafeo; 
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cliaiii lieoomes blended 'witli the first one I liave indicated. Ten miles 
again to tbo norili-east of tlie series of peaks just enumerated, is 
auotber elmin of detaclied peaks or centres of mountains, arranged 
along a line p.arallel to tlie two otlier.s and to tlie general direction 
of the Himalaya. From the S. E. to the N. W. we hiWe the folIoW' 
ing summits or centres of mountains: tlie Hajdain (15,389), the 
Givashrari (17,839) the Harbag'wan (16,05.5), the Basmai (15,652), 
the Kohrul (14,271), the Haramook (16,903) and the numerous 
peaks whieh, 'with their complicated spurs, separate the valley of 
Kashmir from Gunus and Tillail. 

Between all these catenated chains, connecting spurs or hinnches 
are to he seen spreading in all directioms, and it is extremely difficult 
to give the direction of the resulting masses of mountain, s. But the 
geology of these mountains will help us a good deal to understand 
their topographical grouping'. As we see those mountains on the map, 
wo should be disposed to consider them as long ,spnr.s of the Mer and 
Sev . chain descending towards the S. W. ; hut we shall see that all, 
or at least most of these summits, are composed in their centre of 
roc’ks which have once been in a fluid or viscid condition, that is of 
porphyry, greenstone, basalt and amygdaloid ; that these melted 
rocks arc covered by enormously thick layers of ash, agglomerate 
and slate interhodded, and that on the top of those beds of ejecta 
fossiliferons strata rest quite conformably. It becomes therefore 
evident, that the summits represent separate and isolated centres 
of volcanic action, no doubt much di.splaeed by the last uxilieaval of 
the Himalaya, hut yet preserving their relations to the beds of ejecta 
w'hicjh were collected around their feet and on their slopes. We liava 
therefore a linear arrangement of volcanoo.s, or at any rate of volcauie 
fused matter, (for, some of the collections of melted minerals may not 
have reached the .surface add never had a vent), this linear arrange- 
nient forming three parallel lines, and these lines Inniig parallel to the 
general N. W. — S. E. direction of the Himalaya. I believe that 
similar lines of 'volcanoes or collections of volcanic matter are to 
be found between several of the great parallel chain, s of the Himalaya, 
but whether they are thus general or. not, the onus, in Kashmir are 
attffidient to prove that during' the' Paleozoic epoch, the volcanoes of 
the Iliinalaya had an arrangement more: or ie,ss lineaiv and that the 
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great lines of fraetui’u on wliieh these volcanoes wore situated, had 
tlie same direction as that of the Himalaya of our time. 

18. Begimiiiig with the soiithonmiost line of summits, I will 
now describe in some detail the hills which compose it. I shall begin 
with that nenro.st to Srinagar, viz. the Zebanwaii. 

The Zubanwan is a mountain of 8813 feet at its highest point, with a 
general direction from E, to W. (Map B). Its ea, stern portion is nearly 
duoE. — W., and is 2-|- miles in lengtli. It then turns to the S. W., at 
the same time throwing out long spurs to the N. W. to emhrace the 
eastern shore of the Bal. The Zebanwan keeps its N. E.— S. W. 
direction for 3:!; miles, when it hifnrcntes into two branches, a sontliern 
one, small and short, and a W. N. W. one, 2| miles long. It is at 
the cud of this W. N. W. branch that the Tukt-i-Suliman rises, a very 
conspicnous little hill, seen from nearly every part of the valley. 
Still further to the W. N. W., 2| miles from the Tukt, the hillocl!: 
of Huvri Parbut ilsos out of the lacustrine alluvial. It is e\dJent 
that the Tiilit-i-Suliman and the Huvri Parbiit are only continuatjons 
of the W. N. W. spur of the Zebanwan, and appear as detached hillocks 
on account of the tliiekncss of tlie lacustrine depo.sit. (Scot. A), 

The following detailed section of Hurri Parbut, tlio Tukt-i-Suliman 
and the W, N. W. spur of the Zebanwan is at a right angle to the 
axis of those hills. It will give, I hope, a good idea of rooks which 
we shall meet again and again, and which 1 will, therefore, endeavour 
to describe now with some precision, as they are nowhere better seou 
or more conveniently studied. 

Section of Hnni Parbut, Tukt-i-Suliman and N. W. spur of 
the Zebanwan, (Sections A, B, &c.). 

Direetiun of oliain : S, 65“.B.— JS". 65” W. Gfoiieral strike of bods ,S. E.— ■ 
S'. W, Gcnei'al dip of beds, iiorth-oasteriy. The Seofcioa follows tlio direotimi 
of the range and con.seqhontly cute tho dip at an angle of about 6i° mstcad 
of 90“. (See Sect ; A). (Section 11. of General Map). See also Map B, 

Hurri Pivrhvi. This liill is a succession of hard layers of traohy-flolerito, 
and soft layers of other rocks. The trachy-dolerite is rough, compaOt, veiy 
hard and dark. I have never seen it sooriaceotia. It ia sparingly amygda- 
loidal, containing aoinethnes a few large geodes fdled vyith white quartz. 
These beds are nearly vertical,, with a :rlip east-noidireasterlyj forming Vdth 
tliC ' horizon an angle soldom imder 75°, ; - The most westerly . beds are nB»riy, 
vertical, whilst the most bastevly layers are more: sloping, , Thoro are /Seven or, 

15 
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f'igUt thick bciis t>f tliis tracJiy-iloleiitp scpacatcii ouc fi'cnvi tho othev by the 
tVillowing- rocks : (a) A slaty basalt, liiii-cl when fresh, btit very soon falling into 
foliated tlcle is, It reminds one somewliat of the earthy variety of the feletone 
of Baramoola. It is grey hi colour, (h) .on ash of a dirty-looldiig-felspathic, paste, 
full of roiiiided or ova! nodulos of dnll aiigito or iionihlende. These nodules 
are probably amygdaloidal in origin, being due to a bubbling of a hot paste 
of ash aud rvater. It desintegi-ates veiy quickly into a yellow earth or a grey 
gritty soil on which grass grows well, soon concealing the rock below. 

These beds of slaty basalt and ash are well Ktratifiud, and fill up all the 
spaces left between the layers of trachy-dolerite ; this last rock forms promiu- 
eiit I'idgea or saddles on which the several works of tho fort are built. 

A marshy alluvial plain intervenes Imtwcon the lliii'i'i I’arbut and the 
Tukt-i-,Suliman. 

Tukt-i-S’ulviiian. Tho wastern c.vtreinity of this liiil (as it appears above 
the lacustrine depiosit) i.s a little knoll ^vhioh has received tlie name of Ilu.stun 
Ghurree. 

1. Rustun Gni'ree : Compact greenstone either greenish or bluish ,• hard ; 

fruoture conohoidal. Either no amygdala or a few large ones, about the size 
of a pigeon’s egg, often irrognlarly shaped, composed of white opaque quartz 
arranged m ooncentriu layers and never cry.stal\ize<i.® Strike 8. E. — N. "W. •, 
Dip N. E. = 50°. This i.s a hard rock aud forms a prominent boss of a barren 
oharaotor. It is qn.nrricd for building puiposos, but is i.oo hard to bo dressed, 
and ns it brornks in angular pieces, it ia altogethor a very unsatisfactory building 
material. This bed has a thickness of ahont 60 ft. 

2. A dirty yellowisli-grey felspathic ash, full of goodes of dnr-k ang'ite. 

It deeay-o fast, tho nodules of augite, after partially decomposing and 
colouring the whole mass oehro-yollow, drop out of their nidu.ses and leavo 
a spongy mass of yellow earth somewhat resembling jmmice, but not in its 
hardness. It i.s used as a good clay for pottery. It is inuoh l.ictter developed 
on the northern than on the south-casteni side of the hill, ,lu one section 
it is no more than 10 ft. 

3. Resembling groenstono but mucli more amygdaloid. It is Iiardly seen on 

tho southern aspect of the hill, where it is covered l)y vegetiiblo eai-th and a 
cemetery ; but it is well seen on the lako side near the water gate,. .. 20 ft. 

4. Tukt-i-Snliman ; A mass of amygdaloidal greenstone, sometimes 
compact, as at the huso of the Eustmi Gurroe, but more generally showing' 
dark specks of angito or homhlendo in tho mass. The amygdala of white 
quartz invade it, either a.s large ancl .scarce. geode.s di.sposed here and tiiero 

*5: q:bos6 amygdala of white quartz occasionally fall out of their matrices 
and are to be seen in numbers, haif-buried in the soft silty mud of tho lake near 
the village of Drogehand. Should this mud one dav dry" up into a rock, a false 
amygdaloid will be produeed, all the more difficult to* distinguish from fused 
amygdaloid, as the mud of tho lake is entirely formed of the debris of volcanic 
rooks.. 
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iiTogularly in the rock, or tia smaller geodea mixed among long cyliudrical and 
twisted branohos of quartz riniiiing through the inaas. (Sob figs. 1, la. plat. X.) 
I mu, at confess, I had some difficulty in uudei'.staiiding these branches ; they look 
precisely like the arms of a oaiuil or like small rliizomes, and they sometimes 
have the form of vvorni-hurrovvs ; they begin with thick branches or traiika about 
the size of the finger and throw out .smaller twigs; they are often 6 or 8 inches 
long, and are out obliquely by both stratification and cleavag-e, I have come to 
the conclusion, after examining a great many of these cylinders, that they are 
gas-vents, similar to the amygdala in origin, the iinprisoned gas, in its oftbrta 
to K ash the surface, having' Inad .sufficient strength to foj'OO a long passage 
though the viscid paste.® Dip 5!j° to G0° about 600 ft. 

5. Amygdaloiflal gi'een.stone, graduating to trachyte; witli innumerable 
small geodes, rounded and pressed togetber. Tbc greenstone bcoomea rough 
and g'l'ifcty and pasnes into .a trachyte, it i.s much lofi.s nniygdiilnidiil ; and on 

. the other hand, whore the rock is excessively ainygdaloidal, the paste is a 
dark brownish black I'ock, which is olenved into well defined slab.s, and break, s 
easily into prisiuatio fragments, This bed forms a deprossion between harder 
layers. Tiie stratification is easily seen by the several coiuses of the rook 
snperpo.sed one on the other; bnt of course it is not seen in the thiclmoss of 
each ooui’se. about 200 ft. : 

6. Pale bluish greenstone, bard, compact, with oonohoidal fracture j it iS 
ift oIoBoIy spotted with irregular dots of hornblende. At the base of each compact 

layer, there is a margin 1 or IJ foot thick and very amygdnloidal, thu 
geodes being filled with quartz. It is a very hard stratum ... about 150 ft. 

7. Closcdy sot amygdaloid. The i^aste is a greenish felspar, sometimos 

very compact and thou dark, and oleavecl into slab-s half an inch thick . 
sometimes light in shade and with the amygdala rather irregular and nearly 
touching one another. In many specimens, the fehspathio paste ehows 
a division of the felspar into a bluish or gTeenish mass and patohes of white 
felspar; but there is no orystollizatiun. Dip 70“ nearly duo B. The fobs- 
pathio paste deeay.s pretty quickly and thus this bed forms a dej)re3sion 
on the hill sid.e ^ 50 ft. 

8. This is the stratum on which the celebrated Buddhist ruin is built ; it 

is the bighe.st sunmiit of the Tukt-i-Sulimau (6263 ft.) It is oomposod 
of very bard, dark greenstone, with aniygdal;? of white quartz, oocurring 
aparlugly. Beds of lighter oolom'ed greenstone,' -with specks and nbduleS of 
augite are inteiatratifiod. A great maiiy well defined long cylinders of quartz, 
either white or black or smoky, such as I have described a.s gas vents, are 
seen here. This stratum is a hard saddle or, ridge; nearly vertical, and 
dipping easterly, ................ 60 ft. • ^ 

'■t I bave since read that' Dr, MacOiiUpch. observed in Little dambay, qne : 
of the, Westorn . islands of Boptland,, aniygclalcnd containing elongate^ cayititiS: 
.siinifor, X believe, to those which are hero doBcrifeed. v 
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So far, tli 0 rocks have been i)m’ely igneous. We now meet an 
alternate succession of igneous rocks produceil by the decomposi- 
tion and arrangement under rVator of volcanic niinoi'nls. . Ash, 
agglomerate and other strata of volcanic cjeotn hocomo also much 
more abundant. 


9. A dark bine .slate, in places clnyey, in oi.lici'.s calcareoufi, and ofl'errescing 

slo-vrly and feebly with .acicts. It decays soon and forms a tlcpressioii, it 
contains no trace of organisms 15 ft. 

10. A. lumpy brown rock eoiriposud of a cojiivo folspatliic pfisfcu whieli 

tvp,athr;r.s chocolate-brown ami contains a great rminbor of Inpilli, inostly black 
au'l basaltic-looking'. It sliow-s thin, lenticular beds of pale grey felspatliio 
1 all co.itKiiiiiig' iimnmerable geodes, fiHod, .somo with quarts, .somo -with dark 
aiigite (?) 'I’lii-s stratum is not very hard, niid roimchi by weatliering, an that it 
fiirins a smooth round hus-s and not a sliarii saddle. It is about ... !j0 ft. 

.11, Tliis het] is iuterusting’ and pros(iiit.s a very xioculiar appoaranco. 

The rock is a jjalo grey trachyte in tvhicli crystals of dull white 
nlbite have imperfectly formed and arranged themselves in tufts 
of imperfect crystals forming more or less a star or .section, (see 
fig, plate X.) 1711011 the rock is polished, (sucli a.s i.s seen in the 
pavement of Srinagar where It is polislicd by people walking over 
it*) the starry disposition of tlie cry.stals is evident enough, though 
in the fresh broken specimen it is rather confused. The rock is u 
pa.s,sage between a trachyte and a fclspathie porpliyry. I have 
never seen or read a description of tins variety of volcanic rock, 
and I therefore propose to call it “ Saolinuuiite,” On the north- 
western. flank of the hill, this bed of Sooliniauitc is bettev seen than 
on the other side, and thero pregeats some layers rvhieh sdioiv well the 
nature of tlid rock. Somo of the.sc layers, rather darker tluiu those, 
ive have .seen on the othoi- side of the hill, contain tlui starry cry.stals 
well developed in the centre of the 1jed.s only, whilst above and 
hclow, that is near the lowest and uppermost parts of the beds, the 


* TliG sfcono is not: ahuuflanfc, and veiy fev.' pieetss of it are seen iii tlie pnveb 
mont of Srinagar. I have seen two: however, otm in tho vegetahUi mnrliefc 
uoiiv the gi-eat Miifijid, and the other between the first bridge anil the gate of 
tlio Sliero Ganie on the left banic of the JlseeUira. 
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ciystals disappenr and are replaced 
Py amygdala filled with quartss 
(fig. 4.) Otlier beds again of compa(3t 
tradiyte show neither starry ciystals 
nor am 3 'gdala in their centres, hut 
have their deepest layers invaded by 
large amygdala, and their xipper- 
inost portion full of small geodes, 
having be.sidas a scoriaceous aspect 
(fig. 5). 

In the middle of this hed of Sooli- 


inanite, some of the cylindrical tube.s of (Quartz described before as 
gas- vents are ivell developed, hranohiiig in all directions through the 
rock.— Dip B. 70° about 30 feet. 

13, Slate of I’arious colours, Inmiimtod luicl very fatsa-boildeil, often sijaeezotl 
and twisted. It lias been folded, the lower part being ne.arly vortical with a dip 
westarlj', whilst the upper part dips oast 65“. 'Xbo oantro of the fold is mneh 
contorted and gntlievecl in zig'-zngs, and in those eontortod parts a great many 
gas-vonts (branolimg cj-liudera of qmn’tz) arc well seen; some as large as the 
fliiger, othera of the usual .size, viz. a crow’s (piill 200 ft. 

18. A baud of Soolimuuito like 11. The slate of No. 18, has oyidontly 
been mota!noi’plio.3ed by the notion of heat emitted by the band of Soolimanite 
which covers it. There must have bean a eonsidovablo pieriod of inaction 
between the two out-poura of Sooliraanito to onablo tho slate toboooniB collect, 
ed, and it is evident that tho slate was yot in tho state of a silty mud at 
tho time of the eecond eruption .and was sot bubbling by the heat of tha 
Soolimanite. 

I may here remark that I aiu satisfied th.at many of the layers 
of latorite, cellular .date and ash, which wo shall see in this 
soction, are nothing but true .secliraentaiy deposits metamorphosed 
and rendered ainygdaloidal . by the bxrbhling or boiling of the 
waters which covered them. I had thoug-bt.at one time, to try and 
distinguish the beds of ash and voloaaic mud which were probably 
formed ns I have just explained; but I found the work too uncertain : 
and requiring too much time to be worth prpaeciitmg. , : But no doiibt 
c.an be entertained that, besides the slate and laterite, many of: the : 
beds of the mountains of Kashmir which ;' appear to be ; volcanic ash , : 
or dust, are in reality xnelauiorphosed sedimentary layers. 
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Tlie Soolmiimite lias a tliiekneas of 15 ft. 


14. The baud of Soolimanite gi’aclaal.ly passc.s iuto a felspathie ash, 

often friable, Inifc often also hard and compact and full of oval nodules of 
dark augite, yarying in magnitude from the size of a pea to that of a pin’s liead. 
Occasionally the ash passe.s, along the .strike, into n liard coinpaot quartzite. 
Tho whole bed ai:ipear.s irregular and lenticular, and lias been iirobably formed 
by ejecta falling into shallow pools of water 15 ft. 

15. A calcareous rock wliich is not .seen ou the hill side, tint gives 

out, on the brow of the hill, a good deal of nodular muddy oarboniita 
of lime (kniikiir). Hero and there a brown ferruginous rotten ash (or 
iuetainorpho.secl calcareous shale ?) crops through the grass on the top of tliu 
hill. It effervesces feebly with acid, and Is probably the rock which gives 
out the kuukur. 'i'liia layer, which is lirohably scpieezod out of its iilaee near 
tho foot of tlio hill Tiy the griidual cui'viug of the strike of the harder rock.s, 
ia, at tho top of the mount, at least 20 ft. 

1(3. A thin baud of awygdaloidal greenstone 1.3 ft, 

17. Slate, grey, Ou the western side of tho bed it dips 'VV. K. W. 65“. 

Ill the centre it i.s much folded; on tho eastern side it dips E. S. E. 73°. 
Tilts angle, however, diminishing quickly to 05° 20 ft. 

18. Greenstone nltcinatcly coarse and line 20 ft. 

10. iSlaty ba.salt, dark bluish black, fracture oonchoidal. It dip,s E. n few 

degroos S. 70° 30 ft. 

20. A orumbliiig, brown, lumpy inotamorphio mud, slightly urayg'daloidal. 

It decays rapidly’ into a dirty yellow co.arso gravel. It is intorboddod with bands 
of agglomerate, the liipilli being mostly ba.salt 50 ft. 

21. Sandstone, hard, rough, quartzoso and micaceous j apparently much 

altered by heat. N o organisms 3 ft. 

22. Coarse qnartzoso grit, veiy hard and rough. It appears to bo composed 
up of angular grains of quartz, variously coloured, ocnicnted together by a 
silieeou,s paste. It may be a siliceoua deposit in which crystallization of tho 


piu'er quartz Ims begun to take place 13 ft. 

23. Sand, stone like 21. Dip. S..B loft. 


24. Blue compact elate, becoming gradually ln«t, coarser and morn Hko a 

shale, and then more silty or lilte yellow and grey olay-Hlate. 'I'lio stratification 
ia best seen by the coloured marking.s which, iudicato it to bo only 230 and B, 
The bed has probably been squeezed oat of its pUicc 150 ft. 

25, Coarse yellow Baiidstono with a calcareous coraeiifc. Cleavagp. well 

marked. No organisms EU ft. 

2(3. Slate, thin bedded anti falling into angular li-a.giiiifut.s. It is nui.stly 
deep blue with bands ou ribbands of yellow and grey, 'flio dip is intire rogiikr 
than that of the shitc.s soon before. It is nearly duo E. with an angle 
of 40° 200 ft. 
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27. Slate, fissile. It differs from the proeeding by decaymg mucli more 
cpfiokly by espoanro, the whole bed boing covered by piuall debris. It dips 
17, on its western side, and E. on the eastoi'n, whilst the centre of the fold i.s 


zigzagged 80 ft. 

28. Slate, compact and dark bine 8 ft , 


29. Slaty shale, gToy and dark, dipping W. a few degrees N. at an angle 

of 55°. It is continnod (undomoath) by coarser sbales wliich form au anti- 
clinal (not easily seen on account of d^bifis and of the decayed slate of tho 
shale). On the other side of the anticlinal tho dip. is nearly duo 15. (10°. Tlio 
extent of outcrops of this layer (not its thio]aie.s8) is about 5 to 600 ft. 

30. Metamorpliosod slato, fissile and greyish blue ; mneli jointed ; the joints 
are yawning, sometimes a foot apart; they sh-lke W. E, vertically. The stra- 
tification dips E. S. B, with an angle of 50°, but that is .muoh falsified by the 
str.atum inwraiiping tho oiul of tho spur. This bed preacmi,s in its middle, 
thin layers as follows ; 

a. Soft, yellow qiiartzose sandstone, nearly friable, 8 inches, h. Dirty 
quartzite, 8 inches, hb. Do. -with veins of pure white opaque quartz, 1 foot. 
c, A hard, bromi, baked quartzoso with spreading veins of quartz, 6 inches. 
Total 3 feet. The whole outcrop of tho bed (not its thickness) is about 130 ft. 

Here ends the Tukt-i-Suliman, and between tliis hill and the foot 
of tho W. N. W. spur of the Zobanwan passes the road from Srina- 
gar to the Nisbat Bagli. (Sect. A). ; 

The W. N. W. Sjour of the Zehamvan. Ascending this spur in the 
continuation of the section, we have the following beds ; — 

1. Slate more orlcssa laminated, with large yawning joints striking W — E. 
Tho stratification is well shown by the oolonring of tho slate; it dip.s W. 45° ; 
inrvrapping the end of the spur. 

It may be here remarked, that the beds of slate, ash and fossili- 
ferons rooks nearly ahvays present this inwa-apping arrangement 
at the end of spurs and when they cross a , spur; it appears that 
these beds bad plasticity enough to bend all round when uplieaved by 
inferior rocks. A fine example of this inwrapping arrangement is 
seen in the limestone which , terminates the spur of the Zebanwan 
over the village of Zeeawaii : the , limestone, in endeavouring to 
arrange itself around the band of .volcanic rock which uplieaved it, 
has split into slices from 5 to 15 feet thick, diverging like an open 
fan. (Sect. C).' 

: To come back to oiir Section, the slate has a tendency to break into 
; prismatic pieces, and the jdiiit-MfahesAre: coated mth'a.yelloirish dr 
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dirty wliito quarts;, Tlii.s lied is eviiloutly a coritinufitioii of tlie last 
bed of the Tukt-i-Suliiuan (fiO of section A), and tlie ruad pas.se.s over 
a syiufllnal, wldcli would Its very evidentj rveve it, not, for tlio inwvap- 
ping ari'angement of tlie slate at botli extremities of tlio Itod, As we 
go U]) tlie bill, tve observe that tlie bed forms a aiuall eniiiieiico of its 
own, being separated liy a fault troni tlie we.steni bods wliicli have a 
general sonth-aastevly dip. It oxteud.s for al.iont a tlionsfmd yards 
along the southern asjiect of the hill, wlieeliiig round and, as it were, 
lining the foot of the .spur, it.s dip lieeoming gradiially more southerly 
until it is S. W. 

2. Folbiwing our section, wo find, .after the fault, the same alter- 
nate disposition of felspathic ash with, uodnles of ang'ite, of dark 
slat.c more or less Innunated, baked anil riietftinoriilioH(,!d, and of vol- 
canic aggloniorato lull of dark cob 111 red l;i|nlli. It would be tedious !ii)d 
nuprofitablo to give a minute ileseriptioii of ciacli, lied, especially as 
tli0 onnmerntion would lie a long- ono, each bed being .siddom more 
tluiu 1.0 feet ill thickness. No greenstone was seen for more than 
half a milts ; tlio ashes arc ahvay.s tolerably compact when not in a de- 
compo-sed stale, and tdways iiivadotl liy inmuueraltlo noduhss of angitc. 
They are ahvay.s well .stratified, and it .appears thorefore evident tliat 
the whole of the ejecta fell into water, liy which they were arranged 
in well defined strata. The amygduloldid condition of ntsarly all 
the rocks, whotlicr ash or slate, seeni,s to imlicato that the water was 
raised to a higli temperature during the volcanic enipfions ; and the 
want of animal reiuains in the slate beds and amongst the agglome- 
rates is in accorilanco with tliis hypollie.sis. 

It goes on, ns I said before, for aliove half a mile, alternating asli 
aild slate, with occasionally a dirty-brownish hed of rotten and cal- 
careous ash decomposing very fast and throwing' out, on its surface 
and also between its joints, ii large qiiautity of ktuilur. iriie strilfo 
of the beds turns gradually to true N. S. and the dip is ,E., the augki 
with the lioriiion being between CO'’, and YO'l Beds of Lilorite now 
begin to appear, of a ycllowisli grey colonr and resmubliug indurated 
clay. They are a little harder than .slnte, sparingly .'tmyg'daloidal, 
and the geodes are very small and filled, with cpi.artz. They break 
into small cuboid fragnient.s. These laterito.s are interatratilied with 
beds of dark slate, and lying over them we get the following strata 
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11 ). A band of greoiiii3h-gray tvacliyte with small voiindod geodoa ofobaUi:. 
white albite. It woathera somewhat reddish on ita outside and wears in 
rounded masaea. It reminds one very much of some of the folstoiio of Bnra- 
moola. Strike N. 15° W.~S. 15“ E. Dip Eiisterly 40°. But this stratum 
varies very rniioh along ita strike, becoming in places a ferruginous, rotten, 
augi tic amygdaloid ; in ofchors a sandstone miwlo of big rouuded grains of 
quartz, of hornblende and of other volcanio minerals, with n calcareous cement 
which effervesces powerfully with acids. This sandstone forms slabs 1 to 1^ 
inch thick, and superposed one over the other like bricks in a wall. Again a 
little further on, it is a fine, very compact, smooth latorite, passiug gradually 
into a more sandy variety containing very minute spangles of white mica 
hardly visible in the day time, but which shine well by oandle light, and also a 
few small rounded nodules of a pale groen aemi-lucenb miueral. The variations 
of this bod along the strike seem to indicate a very shallow shelving shore or 
a pool of water, the bottom of which had been frocpumtly disturbed by tha 
appearance of lavas or other heated matter. The bed is about 15 feet thick 
at tlio outcrop. 

wi. Then the slate, bine and compact, comes again, with occasional thin 
bods of sandstone or dark-stone : a coarse gi-aiued highly ferruginous amyg- 
daloid, a sort of peperino, forms a bed 15 feet thick, and on the top of this, 
here and there, are patohos of grey latorite. The slate and the siuidstouB 
altoimate repeatedly in lx>ds of more than iive. feet each, and this goes on for 
a thickness of about 160 feet. 

ivU. A ridge of coarse, brown, slightly micaceous sandstone, in Buparposod 
slabs UUo a built wall, now makes its ai)p 0 aranco. It strikes S. W. — N. 12. and 
dips ea-storly 45“. This .strike S. W. — K. E., mooting tho strike of the praooding 
layers .r and Sii Which is N. 15° W.— S. 15“ E., leaves an open angle or yawning 
on the noi-thern flank of the hill, and. this is Ellod up by laminated slate, much 
broken and of various colours, a goo^l deal of it boing yellow. It is tho yielding 
of this soft slate wliich has allowed tho hiu'd and unyielding sandstone to taka 
a direction to the S. W. instead of to the S. 

The thiclmoss of this sandstone ridge is about 45 feet, and that of tho slate, 
which fdls up the gap or yawning on the flank of the hill, about 40^ feet. 

mil. Slate, hard but much cleaved; ahoat: 80 foot- 

air. A ridge of very, compact and massive baked clay, having a oonchoidal 
fracture and large distant joints. It is yellowiah grey in colour, with bands of 
lighter, yellow ; one would taka it , for a light-coloured basalt, if it were not for 
its trifling hardness, which is about that of slate.. It appeal’s to be a clay,: 
made up of silty mud, derived from hasaltie and other volcanic rocks and 
baked after formation. Perhaps it would be best named “ Massive Latorite.- 
The jomts niWl the snrfeco are tcoyeredWyith a rich brOum. iridescent oxide .. 
of iron or a black bfust of ..ithe . smne . uiatfc^ rook is nearly vertical,,:, 

and is near a fault of oonsideraWe extent, which cate tho Ull i-ight aoroasr 
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and tills proxiiiiity to a large iimlL migtit pevliapa nccoimt for the metamor- 
phosed appeiiraiicn of the olny. 

PtiiiT • The fault is about 500 



1,. Slalo. 2. Miisaivo Latorite or TSnktid Olay, 
ii. Shite, Aah and Liiterifcn in the fimit. 

4. Amyg'diiloidal Gruoustorio. 


feet wide, imd is lilled with 
zig-zagged .slate, a.5h and 
latorite. A very great deal 
of kunlcur is found all over 
tho ground. This fault goes 
right across tho hill, from 
near tho rnin of Pari Ma- 
hal to tho small Bpiir over 
the village of Pandrottaii. 


East of the fiult, the rticha arn very ililfaront ; they iiro rock.s similar to 


thoao w'O saw ut tho foot of tho Tiikt-i-Sulinum ; viz. grooiistone and amygda- 
loid,, and there has hoon thorclbrn a. downthrow on the west of the fault. The 
strike is very diffin'ent on both sides of tho fault. Wo have seen that on the 
■west side it la S. W. — N. H. with an oasterii dip ; tho groonstune and umyg- 
tlaloid strikis S. 1.— N. W., dipping to the N. E. 


Tluvro is no oecasidn to doiscvibe t, lie.se greenstones and amygduloids 
again, as I have (,loue so before at the foot of tho Tukt-i-Sulirnan. But 
wo mihst notice hero a very groat ipiantity of what I have .called gas- 
vents ; the aniygduloidal greenstone is in some places completely per- 
forated by tlrc,se vents which are sometimes filled with quartz, 
Kometiines witlr angito, and sometimes left empty. (See figs. 1. la, 
B. X.) 

20. Crossing tho broad ravine ahoj^e the village of Pandrottan, a 
ravine in which once flonrislied a Buddhist city of which the ruined 
walls are still to bo traced, we notice a spur coniposed of dark and 
brittle basalt, much jointed birt not oolumnar. It is interstratified 
with a volcanic ash, similar to that seen in the Enatnii Uiuxee, The 
end of tho spur presents a fine example of beds of ash and laterite 
inwrapping or infolding subjacent beds : the spur is narrow and the 
layer.3 of a,sh and laterite are bent clown on each side of it, just as a layer 
of paste laid across ii ruler would by its weight bend on each side of 
the ruler.. The dip of the beds is K. E.,' and conaec[uently the strike 
is oblitpcely across the spur which has a W. south-we.stern direction, 
and when we look up the hill, facing to the N. E., we can then see the 
beds of ash and laterite cropping out . one above tho other, like steps. 
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and forming arches along the strike. This curvature of course falsi- 
fios the dip on both flanks of the hill, the dip becoming northern on 
the south eastern flank of the spur, and south east on tlio other 
flank. 

The lowest portion of the spur forms a little mound on which may he 
seen the remains of a gigaiitie Bnddhist figure. The figure is that of 
a woman, hut it is now prostrate and headless. It is a huge block of 
limestone. There are many other Buddhist remains at Painlrettan, 
all built of that rook : among, st others, a small temple in a tank is 
well worthy of a visit. 

From Pandrettaii to Panclihooka, we have a succession of thick 
beds of dark basalt, cleaved and jointed bnt never columnar, and 
greenstone and anrygdaloid, with a few beds of compact ash 
containing oval nodules of augite. The basalt is the only rook 
which has not been described before. It is be.st seen in a little spur 
which descends to the Jheelmn, hardly half a mile east of the 
Buddhist figure on the little kuoll. It has sometimes a very black 
and coiichoidal fracture, and at other times a pale pitch and bluish 
colour. It breaks into prismatic blocks which are cpiamed at the 
place where the spur hangs over the river. It does not apimar 
to be amygdaloidal, but the greenstone into which it passes is 
sparingly so, the geodes being large and filled with quartz. It is 
difficult to a.scertain the stratification or superposition, owing to the 
well marked cleavages and joints, but by observing the beds of com- 
pact ash occa,sionally met with, it i.s found to bo easterly at a very 
high angle with the horizon. All the way from the stone quarry, at 
Alwajin, to that portion of the vill.age of Panchliooka, designated on 
the map as “ Large Gheenar Trees,” there is a succession of these beds, 
hut the angle of dip diminishes gradually as we travel eastwards and, 
is only 45° at Panchliooka. There we find the following beds ; — ■ 

A slaty basalt, dart and lieavy, dipping to tho E. a few degrees S. at an 
angle of 45° witli the horizon. It has a cleavage dipping due with an angle 
of 45“, and vertical joints striking S. 'W',— -N. E. It is snoceeded by ta oqarea 
ti’ap, a sort of trachyte showing a certain amount of crystaUization,, tha 
rook Having a granitoid or rather gneissbid appearance. The angite and tha 
glassy felspar are the : only minerals tolerably orystaUine, the remaindei*' 
being a paste which is sometimes -nemly whitei or yellow and rough p 
sometimes gvaenish-groy and conclibidal .in fraotui’C, or blue,, iadigb Abie anC : 
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l?roiicli gi'i’v. I'here is imioli iti these strata to roniincl oiio of tlie starry 
trachyto or SouHuiauito of : the Tukt-hSuliiUiaa, but tho Btarry arraug'einent 
of (Slongatert crystala of alhite is never perfectly seen. 

A liiyer of uinygdaloid covers in the trachyte. 

From PiHiclrotiiih to Pwiclilioolta, we haya been examining the beds 
of tlie soutlierri spur oE the Zebanwaii. The W. N. W, spur may be 
counidered to end or rather to begin over Paiidrettanj and from thence 
ertstwards wo cross the digitations of the soutlieni spur. A glance at 
the horizontal section (Map B) will render any farther explanation 
nnnecossury. 

Here ends oiir section throngh riiirri Parhut, the Tiilct-i-Sulimaii 
and the W. N. W. portion of the Zeb.tnwan. 

: 2!1. We will now examine tho south-south-eastern flank of the 
Zebauwan, following a section from near Panelihooka towards 
tho E. N. E. (See iMap B.) (Section III. of General Map or 
Map A.) 

W(5 meet first a long slender spur proceeding from the main range 
fit the Zebauwan to the S, S. .E., and as this spur is very interesting, 
I have called it tho Zeoawau spnr from the name of a village situated 
liloso to its extremity. (Sect. A, B and C.). 

The Zoeawaii spur is composed, high up the hill, of the same 
basalt, amygdaloid and greenstone which we have seen in the iweood- 
iug spur, but towards its end it is made up of enormously thick beds 
of volcanic agglomerate. This agglomerate is composed of a cement 
having the shining appearance of a slag, hut not in its vesieular arrange- 
ment. It contains lapilli of nearly all the rocks which we have seen 
before, viz. greonstoue, basaltT'amygdaloicl, slate of various sorts, and 
pieces of both felspathic and augitio ash. These lapilli are quite 
angular ami crammed together so closothat in some places the cemont 

can hardly be seen, This cement appears to have at first coated the 
fragments with a tliin layer of, a dark shining paste, and then glued 
them together with a coarser material ; or it , is very pos,sible th.afc this 
coating is a .superficial molting of the lapilli, and that the cement is 
a lava, However this may be, this agglomerate forms the greater 
portion of the .spur. A confused stratification i.s discernible, dipping 
totheB.S.E. at a liigher angle, and cut at right angles by well 
maikcd joiufs , thus huge blocks are : separated from the mass and 
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stvcw tlie grouiiil at the foot of the spur. TowavdH its end, the spur 
bifui'oatos into two digitations, the most we.ster]y being ontir(d 3 f niiulo 
up of ag.glomerute, whilst the most easterly presents the following 
section : — 

Section of the end of the Zeeawan spur above the village of Zee- 
awaii. (See Sections B, and C.) 

1. Voloaiiio agglomorate with a ahining, dartc, semi-vitreous cemoiit. It is 
iuteratratiiied with bauds of amygdaloid and thin layers of pepermo. 

2. Quarteits, whive, opaque, stratitied ; it breaks into cuboid IVagineuta, 

owing to iiumeroua well-marked joints. It is somotiine.s yellowish, but 
usually quite wliite. It is a conspicuous layer and de3erve.s to be roinembored, 
as it always occurs between the volcanic rocks and the beds of limefjtono to ha 
hereafter described.* 15 ft, 

8. Compact basalt, of a dark colour and breaking in prismatio pieces. It is 
often sooriaoeous on the surface of layers 20 ft. 

4. Compact amygdaloidal greenstone 3 ft. 

5. Greyish-blue has£ilt ; heavy ; much lissxired 6 ft. 

6. Ooui'se yellow sand, with numerous water- worn pebble.? of the hashlt 

No. 5 imbedded in the sand. The pebbles are lontiouhir in sliapo, such as are, 
seen on the shores of lakes and sluggish rivoi'S, and unlike those rounded 
by torrents 6 ft. 

7. Sandstone, grey and bluish, hut weathering to a fawn-colour. It oontaina 
afow wator-woim pebbles similar to those seen in the preceding layer. 3 ft, 

8. Slate, greyish-blue ; fissured and foliated 6 ft. 

9. Sandstone of rolled grains of quai-tz. S ft, 

10. Slate, as before 3 ft. 

11. Oompaot and dark rock, mnoli jointed and breaking in flat square 

pieces. Either a baked clay or a laterite. It is all broken to pieces on the sur- 
face of the bed. 5 ft. 

13, A oonglonaerate of water-worn pebbles of trap united by a caloavcoua 

cement. The pebbles are not lenticular, but rounded.... 2 ft. 

13., Dark shales containing debris of foa.sils not doterminuhle. ... 10 ft. 

14. Limestone ; dark greyish-hlno ; coarsely orystalline ; in places very 

impure, argillaceous and shaly. It is, a mass of fossils. ^ 5 ft. , ; 

* Having now reached the fossiliferons strata-, r .shall not, in charity to fchb 
reader, give the section of the spurs, pf .tho. Tukt-i-Sulimair aud Zebauwan; 
which face the little lake : or Dal. But the, inap (see Map B) , will enable, 
any one wishing to know the geology of these, spurs, to satisly his curiosity. 
I have indeed to apologize for the. miimtohess o.f ; ,tho seefcipn of the Tukt-i- 
Bulimau, &d. But in a; country uety to-tlie/geohog^^^ section, I, think,; cannoji- 
bo too.mniately detailed,: 'Ud ; h 
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15. Dark bniM'ii calc;ireo-fi.Ti'iigiiion3' slialoa, exfoliating’ in tUiu platoa and 
nmlergoiiig quifik decay, It woatUovs noiirly black. Extremely rich in 

foaaiiH. 

J(). Tiiiimfitouc 10 ft- 

17. Dark brown calcareo-fomigiiiong shale 15 il- 
ls. Liiaostone 10 it- 

IS). Sauily bIuiIcs, very dark nearly black; do not eft’errosoo with acids; 
very rich in fossils. 10 ft. 

20. I.niicstono ; less ooitr.se than preceding; very foasiliferona. . 15 ft. 

21. Linuistone ; Imrd and arenaceous ; separated by thin layors of shale 

wliieli weal, her durk Ijitnyu and appear in relief on the section of the 
bod 5 ft. 

Any frirtlior bod which may oxiat is conccalod nndor Ehoulis. 

22. When I first met with tliis ImhI ot limestone, I was pavtienlarly 
delighted, ns I. luid seen no limestone in KaHlnnir, except the huge 
carved blotdis of the Buddhist ruins near Srin.agar mid at Pandvettiin, 
I was told tlnit the fine Itluish-groy limestone of those rains 
was no longer to be found in the country, and that nobody could 
gut), ss wbniico the stone bad been obtained. Even some of tlie Sur- 
veyors of the Ka.slmiir Series, G. T. S. corroborated this opinion,, 
which appear, s to be the received one umong.st the natives. I could 
see nt'A glance that here I had tlio very stone, and in ex.amining the 
bed I came across the rennaius of an old quarry. I subsequently found 
smiifi laucli larger Biuldln.st quarries of lime, stone, as we shall .see by 
and bye. 

' Misled by Mr. Tigne and Dr. A. Fleming, who, as I have said, 
■stated tliat they obtained niimmulites from the Kashmir valley, I 
l.i 0 gau to look diligently for tliose foraminifere. I found indeed a few 
rounded: bodies wliioli might be taken either for nummulites or 
rings of, eriuoid stems. I did not at first hit on a very good 
portion of the bed for fossils tho,8e I found were extremely weather- 
ed, and I could only pay flying visits to Zecawau, .But I tried once 
more to discover nummulites, when lo ! I came across a Productus ! 
'I’he following genera were found to be abundant ; Produotii.s, 
Athyris, Ortbis, Stropliomonn or Leptaana, and Spirifers amongst 
the Braohiopods. Very few lamellibranchiates and gasteropoda 
were seen, but an immense nitniber of Bryozoa, especially two or 
three genera of Fenesidlides — viz, Acanthoeladia md Feneatella md 
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iiiniimeralile inviduals of wliat lias been called Vincularia mullancju- 
lark (Portlock), bnt wliicli some say is not a Vincularia, at all. 
Some of the fossils are familiar to every body: the Prndv,c,lus 
semi-reticulalus (Martin), P. costatus (Sow.), the Athyris Roissyi 
(L’Eveille). Other fossils are interesting on account of their rarity, 
and fir,st amongst the, so is thp claw of a crustacean, the pincers of 
whioh are two and a half inches in length, Tlioirgh the pincers are 
neither teethed internally nor flattened into organs of natation, wo 
may, I think, refer the fossil proiasionally to the genus Euryperus, 
if it is not even a true Liw/ulus. (See PI. V. lig’. 4.) 

23. We have therefore, resting on the volcanic rocks, heds of 
carhoniferons limestone. These heds arc of great thickno.ss, and they 
change their ohariictor.s very considcrahly as ive follow them 
apivards. I have divided them into throe great divisions, and I 
have called tliose hy the names of the loenlitie.s where tlioy were 
found to bo well developed. The lowest bed, which we have just 
seen, I have called the Zeeawan bed, from the village of Zeeawan. 
The next above will be called the Weean bed, from the village of 
Weean near which it is well developed ; and the uppermost divieidn 
I have named the Kotliair bed,* from the namo of a small distinot, 
at the foot of the mountaine where this upper bed is w'oll seen. 
I have preferred adopting these names to the plan of using the desig- 
nations of Lower, Middle and Upper, as further observations may 
render it desirable to sub-divide an}' division into two or more seo- 
tions, in which case the terms lower, middle and upper would become 
inconvenient. In the present state of our knowdodgo of the geology 
of Kashmir and the N. W. Pnnjab, wo may nevertheless remember 
with advantage, that the Zeeawan is the lowest, the Weean the middle, 
and the Kothair the upper bed of the mountain limestoiwj. 

24. To come back to our section near Zeeawan : we must fiist 
notice the inwrapping disposition of the beds around the end of the 
spur. The general strike of the volcanic rooks is N. N. E.— -S. S, W, 

* So fow fossils were found in the Kothair bed, that it is not possible: to, 
place it, with any certainty, in the carboniferous ; the same reason preVeUts 
its being placed in the I-’ermian . or Triaesio. The place of this bed iia tiie 
uppermost cui'bbnifei'oUa is therefore . oiiiy; temporary.. See the : reinari tiftef 
the list Of fossils found in , the Kothair bed^vChuptor ,!!,, para., &0ri : Ss 
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null tlie ilip E. S. E. Higli up tlie spur, tins dip forms a oonsidorable 
iiug'lc wil.li the lioi'ixoa, but it diminishos gradiiiilly ns wm dosoeiid 
towards tluj jiliiiii ; at the bod of quartzite itisalxnit 45°, and at 
the limestone it is gcjierall)'' 40°. But tlic.se rock.s, that is from the 
ijiiartzite npwai'Js, appear to liave boon upiicavod by a narrow band of 
hard rock eatching thojn in the centre and iircssing them upwards in 
that central point, whilst the sides of the ' beds were unsupported. 
Instead of yielding softly and shaping themselves into a oavapaoe- 
liki) coating, as slate and ash would have done, the liniostoue and the 
sluiliiK have separntod into thick bauds or slices, and these bands have 
■spread them.sulvo.s out like a fan. At the .small end of tlie fan there 
has been a oon.sideraljle crushing of the beds one against the other, 
and enormous blocks, indeed whole pieces, of the limestone courses 
have been squeezed out of place; wliilst, at the circumferonce of the 
fan, the beds have been parted from one anothov, and in some places 
we can see tlie layens of limestone separated by open intervals two or 
three feet wide. (See horizontal section, Sec. C.) 

25. I will now try to define the character of the Zeenwan bed of 
carboiiifoi'oua limestone; — Its lithological characters are, that it is a 
rough, coarse and scmicrystalliuc limestone of a dark bluish-grey colour, 
iveatheriiig a rich grey. If we break it, we find it made of innumerable 
irregular grains of a darker limestone united by a lighter cement more 
or loss crystalline. It i.s full of debri.s of fo.ssil.s ; indeed I am not quite 
sure that the darker grains are not the debris of tlie organisms or 
excrements of animals. It is foetid. Portions of it are arenaceous or 
rather shaly, and these, when expo, sed to the air, decompose partially, 
becoming soft and criimbHng. Tbc stone is soft to work and cuts 
with great ea.s 0 , except where tliero are too many large fos-sils. It 
contains an immense number of minute crinoid-stems converted into 
spar: it breaks obliqutdy to tlie surface and give.s flashes, of light 
at oertuin angles. It is iiitovstratified w'ith conrses of rich-brown 
calcareous sluilo, often of a bright rust-colour, and generally much 
docoinposod and with b.nids of a black, not calcareous, sandy shale : 
it is also full of fossils, these being apparently converted into oxide of 
iron. Eiimlly, it contains limited short lenticular layers of a much 
paler limestone, in thin-bedded and false-bedded p.atches havincr 
somewhat the appearance of a fine, mortar or .cement. 


,1,866.] the WeMern Himalaya and Afghan Mounlains. 133 

The cliaracteristio fossils of the bed. are the following 

Pmductus Gontatufi (Sowevhy). 

,, Semireticulahis (Martin). 

„ .Com (D’Oi'bigfiy). 

,, Humholdtii (D’Orhigny). 

( Fleiningii (D’Orhigny). 

” iLimgispinus (VerneniY). 

Athjris, Sp. PI. n. fig. 1 & la. A. SubtiUtd (Hall)? 

„ lioissyi ? (Vernenil) PI. II. lig. 3 & 3a. 

„ Sp. Nora (A. Biiddista, Vcvchere) PI. II. 2, 2a 2fj. 

S'pirifer (Sp. VeorMrii (Verueuil) PI. I. fig. 1, la If). 

Spiriforina octoplicata ? Sowerby, PI. I. fig. 2, &o. 

Orthis Crmistria, Pldll. 

Strophomma Analoga, Phill. ? PI. II. fig. 4, 

Fcnestella Syhesii (Koiiinck). 

„ Megaatonva (Koiiinck). 

„ Sp. PI. V. fig. 1. 

Yincularia Multangularis (Portl.) 

Acanthocladia, Sp. PI. V. fig. 4. 

We shall have therefore no difficulty in identifying this bed wher- 
ever we meet it, as the Bryozoa make a great show and immediately 
attract attention. The coarse gfamilar limestone is unlike that of 
the other beds rv'e shall see hereafter; the rich brown shales are also 
peculiar to the Zeoawan bed, and oven the po.sition close over the 
glaring white quartzite would assist us, if necessary. 
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Qinleihiuiuiis In ImUun M(ilacoJoij>i, No. VII. Lki. of tipcncti of 
l.hiio ami A imiloiitii, destolhcd us occarrimj in Indium (JuyJon and 
Jjuriiiu. — Bi/ WuAiiKU T. Blami'oiid, A. It. S. .ill., F. 0. S. 

[Ilcctav'i’fl 5tl( Sciiteiuliev, ISCifi, j 

There tiro few gonova in the whole niiige o.E natunil liistory more 
puaxling thflii IJnio iiiul Anodonla. Every naturalist who has at- 
teinleil to Ihcm lins boon stvnek i)y the groat variation of rvliicli the 
iliffovent spueies are snsooptiblo, tlnnigh it is to lio regrott(;il that thi.s 
kiiowli'dg'C! docM not fippoar to liave liatl miiah inlhieiwe m re, straining' 
some imtui'iilists from roeorJing as distinct apocios isolated specimens 
whiuli reached them from d-iKtant countries, and whicli oidy differed 
from other specimens in characters of very donliti'nl specific value. 
Allhough the Unknudie o'i the Indian waters are far behind those 
of some countries, and o, specially of America, in the amount of vari' 
ation winch they exluliit, ainjily sufficient is shewn to render them 
'Very clifficult to c-lassify. xAnd as the question of variation is one of 
the most important, c.sjiocdally at the present daj^, in the whole raiig’Q 
of zoological science, tliose nuimals which, in the wdld state, oxhibit 
iho greatest amoniit of variation, are peculiarly worthy of study. 

In andeavouving to classify the Indian shells, one great difficulty 
that I have found, has been the determination of ’ dcsoribed types. 
Doseviptions of Indian Unionida are scattered tlirough many vrorbs, 
not easily procurable in India. There are, probably, yet a few to 
h'bicli 1 liiive not liad access, but as I liavo been able to compile a 
list, comprising, I believe, a very large majority of tlie published 
forms, I tlilidc that I shall be aiding any one who, in India, may be 
ciigiiged in the same study, by printing the list, -svitli rcforeucea to the 
oiiginul deseviption.s and to figures, whenever such e.vist, and hy 
adding such remarks .us ajipeisr to ho necessary. 

I also linpc to bd able to publish figiire.s of a considerable propor- 
tion of the speciccs uaniod ; in some cases, copies of the. original illns- 
tnitiom ; in others, driiivings of authentic specimens. I sludl feel 
greatly indebted to any one who will, aid me in this endeavonr by 
I'liniishing mo with typical form-s, or with any .specimens from distant 
prarts of the country, In all such cases, a email series of the varieties 
inul different ages is desirable. 
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Tlie present list, tlicrofore, is merely an inatalmont of Avliat I hope 
may be an illustrated iiionograpli of Indian Unionidm. 

It is not my inteiiiion at present to enter at all fully into tlia 
iiucstion of tlio limitation of specifio forms. I would merely jioint 
out, that some of the de.scribod spooies are certainly within tlie ordi- 
nary limits of variation of otlier.s described as distinct. Tln\s out of 
one tank in Calcutta, I have taken spocimons unrpiestionably lioloug- 
ing to U. Corrimius, L«a, others which were nearer to U. lamellalw-ij 
Lea, and young specimens representing f/’. Jf/’Micfs/na, Lea, whilst 
other forms again appeared to appertain to U. anodontina, Lara., (or, 
at least to the spiicies iigured as such in Kilstor’s monograph) whidi 
hy Lea is classed as a variety of U. manjinalk, Lam. Yet all these 
foi’ius wc're nnquostioualdy iilontical, tici.ng united by nnmoroiis inter- 
mediate varieties, all living together in the same small pond. 

Loa’s figures in tlie .Tonrnal of the American Philosophical Society, 
and the Trau.sactions of the Academy of Natural Sciences of Pliiladcl- 
phia, are .so good and characteristic, that the dilHcnltics which might 
otlierwise exist in identifying forms discriminated by Siicli iniimto 
and variable oliaracters are obviated. Benson’s specie.s, of wliich only 
descriptions exist, are far more (lillicnlt to identify, and Gould's, 
which ai'O hut brielly de.scribod, still more so. Ku,-, tor’s monograph, 
in Martini and Chomnitz’s Conchytion Cabinet, contains figures of but 
few Indian anil Eurme.se Unios, and of those, several are incorrectly 
named. 

Pov conveniouce sake, the species of Unio inhabiting India proper, 
Ceylon, Assam, and Burma will be .sep.arately enumerated. The 
species refei'red to Anodonta are so few that suhdiviaioii is unnecessary, 
especially as none occur in India or Ceylon. No typical form of the 
genus is known to exist in the Indian or Burmese area. 

Tlie following works are referred to in the eiisning pages by, the 
ahhreviations appended in each case. . 

MuH~0. F. Muller, Historia Verminm, 1774 (not procurable in 
Calcutta). 

(Jhemn,, Gonch. Cal). — Martini and Chemnitz S5'’stematii3che.s Ooneliy- 
lien Cabinet. About 1780? (not procnrahlo in Cidcutia), 

Gnicf.-— Garoli a Liiihe Systemafca naturos. ToiUi I, Pars. VI, 17B9.; 

Xc(?».— Lamarck. Histoirede.s Auimaiis sans-vertebres, Vol. 1810, 
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Ctleaniw'is in Somicc, Vol, I., Calcutta, 1829. 

Kiister, Mart, nnd Ohcm. — Sy-stematisclitw Oo!)oli}'liou Cabinet von 
Martini riiul ClKiinnitx, 2u(l edition, by Dr. H. 0. Kiistor and otliers. 
Vol. IX, Part 2, commencing- in 1843 : nnlinisliod. 

Ann, and Maij. Nat. Hist . — Tlie Annals and Blagaziuo of Natnral 
Hiatory, London, 3nl series, Vol. X, 1862. 

Trans. Am. Phil. Soc. — Transactions of tlie American Philo.sophi- 
cal Society bold at Pblladolpliia, new scries, Vol. IV. 1834; Vol. V. 
1837 ; Vol. VI, 1889 ; Vol. VIII. 1843. ‘ 

Jour. Acad. Nat. Sci. Phil. — Jouni.al of tlio Academy of Natural 
Science, s of Pliiladclplria, Vol. IV. 1858-60 ; Vol. V. 1862-63. 

J. A. S. B. — ilonvnal of flic Asiatic Society of Bengal, Vol. III. 
1834 ; Vol. IV. 1835 ; Vol. V, 1836. 

Froc.. Bast. Sac. Nat, Hist. — Proceedings of tlio Boston Society of 
Natnral Ilist.ory, Vol. I. 1843-44, (not accessible in Oaloutta). 

Gould, Ot. Gonch . — Augustus A. Q-ould, Otia Concbologica, de- 
scriptions of sbolla and mollusks from 1839 to 1802, Boston, 1802. 

S. Hanley, Supp, to Wood’s Ind. Test . — Supplement to Wood’s 
Index tostacoologicus, 1855 (not accessible in Calcutta). 

Oenus UNIO, Belzim. 

I. — I!nbia. 

No, 1 . — TJnio CottiujoATTis, Mull. sp. Rivers of Coromandel, 

Mya comigata, Mull., p. 214, No. 398. 

Unio eoi’rngata, [«.] Lam., VI., 78, No. 3>t. 

U. oorrugatiis, Kiistor, Mart, anil Chom., p. 289, iil. 97, figs. 3, 4 ,. 

There is the greatest conceivable confusion about thi.s species nnd 
tbe next one, and it is far from clear what Miiller’s type was, I 
cannot obtain access to bis work in Calcutta, but Krister copies the 
description tbns ; — 

Tesla, rhomhea, viridnscen.s, ienera, pelhicula ; (umlmiihus corriiga- 
iis ;) valviil(A! vnlus slrus radiuntilnis .subtilissimis notanlur . 

Till) figures arc, I suppose, those, of Chomnitii’s types ; they are 
two in mimber, one representing the exterior of a snbetpii lateral, nearly 
elliptical shell, measuring 36 mm. by 24 in its two diameters, and the 
otlior the interior of a far more inequilateral shollj also subelliptieal, 
rather smaller than tlio first, and having every appearance of being a 
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thick form, with strong lateral teeth. The finst shell is snhalate pos- 
teriorly, and the posterior margin is very bluntly biaiiguhito, the 
anterior margin is rounded at the end, but the slope thence to tlio 
nuibo is almo.st a right line ; the second shell is perfectly rounded both 
before and behind. The shell of which the interior is figured corre- 
sponds so ill with Miillcr’.s description, being neither rliombio nor 
thin, that it may certainly be neglected. The figure moreover is ill- 
executed. 

Lamarck's description is a little different from Miillor’s : “ Unio testa 
ovaf.o-'j’homhed, tanui, vkidij umhmilnts ruf/osis, rm/ts undulaln-Jlexuosis 
suhhngiiiulmcdihus. Of the variety a Ire adds testa viridis^ puhis 
carind liovuiatd. His variety h is said to bo the next s])ecies, U. 
rnr/osua. 

The type shell in Mons. de la Sorre’s cabinet in Paris, which, by 
the politeness of M. Cheuu, the Curator, I was enabled to examine in 
1862, is a thin broadly ovate form with small teeth, and a well 
marked po.stcrior rving. It measures 40 mm. from anterior to pos- 
terior margin, and 83 from the umbo to the ventral margin, the latter 
diameter being thus much greater in proportion to the former than 
in Kiister’s typo. The valves are ine(puil£iteral and much broader 
behind than before, the anterior margin rounded, sloping away below 
to the ventral side ; posterior margin bluntly biangnlate, the two 
angles rather wide apart. The form is common in Southern India 
and Ceylon, and appears to have been generally accepted as the type. 

Both Lamarck’s and Chemnitz’s types are quite distinct from 
Benson’s U. favidons, which has been confounded with them. 

No. 2. — Unio Ruaosus, Gmelin. Elvers of Coromandel. 

Mya coiTUgata niiigna, Chenni. Conch. Gab, X. 346, PI. 170, f. 1639. 

M. inigoaa, Gmcl. p. 3222, No. 32. ^ 

timo oomigata, [&.], Lam. VX, 78, No. 34. 

Unio TOgosus, Kiister, Mart, and Cliem. p. 290, PI. 97, f. 3. 

Both this and the preceding species probably inhabit the Cauvory or 
neighbouring sti-eams. Kiister’s. figure . represents an elliptical- sub- 
equilateral shell, witl^'stroug angulate suloation at the iimbonea, 
extending to within ho great distafice of the yentral margin.; G-inelin’s' 
original description is the. following 
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M.'/ei’i'it orali ■rnrjosd, exh'i'nsi:ruf! inrc/i<;cnfc, 'inhis niargaritatxd : 
I'ltnl Ivin denhi /ii-imnrif) creiiukUOj lalcmli longitudinals, altcrma 
di/jilintto. 

No, 0. — (Txio jrAiuiiNAi.is, L:un. JJoiigiil, 

Lam, VI. 79, No. 41. 

Kfitif;-!!’, Mni-fc. jukI Chem. [i. a.I!), PI. SO, P, i. 

This .spccios is probably the iiiosl, widely distributed o£ all the 
Iiidiau forms. It is extrcuiely vaniible, and I am inclined to believe 
that many of the species to be liereaftcv onumevated are merely 
r’ai'lfvj.ius of it. I li.'ivc oxiiininod the typo and compared a shell from 
Pegai with it, wliioh will bo figured. It agree.s very well. Kiister’s 
lignro represonts a variety witli niuismdly prominent tiudronos, and 
rather longer from the hinge to the ventral margin than ustuil. 

U. maryirixtlk is by no means con lined to India. It abounds, as I have 
filraady luontioned, in .Pegu. One of Lamarck’.s forms came from 0(3}-lon, 
and Kiistor appears mueli disposed to unite to it ii ,spocio,s from the Nile 
in Egypt. Lamfircl£’.s typo was .said to iiiliabit rico-ficlds in Bengal. 

No. 4.-~-IJ.vio ANono.VTiNiJ.s, Lam. Bengal. ' - 

TJ. finodontinn., Lain. Vl.'SO, No. 47. 

XJ. anodoutiimw, Kiii5tor, Mn-ri;. and Cheimi. p. 240, PI 80, f. 5. 

Lea lias classed tliis shell as identical Avith U. manjinalis, Lam. 
If Kii.stor’.s figure, s in the Conchylien Cabinot can bo trn.sted, the two 
shells differ more than any one of Lea's three apoeiu.s, hiUwMtaH, kmd- 
lulus, and Berajahnak do from each other, or from murgiwdis. Most of 
thf3 Bengal specimens of margmalk, however, are intermediate between 
tlio two form!! figured by Kiister ns ntari/inalis and mwdimtimis. 

Tlio locality given by Lamarck for this , specie.s i.s Virginia. 

I unfortunately omitted to examine the speciinen when I had the 
opportnnily of doing so. The#:! is, I believe, no cpie.stion but tbat 
the shell was reully froiu India. 

No. Ii.— U hio t'.ivii)ijs,s, Bens, Ganges valley and Burliarapooter 
valley, Assam. : 

Boijscni, tilri.'iiiings in .Science, I, PI. 8, f, 1. * 

„ -.Aim. Mug. Nat. Hist. 1862, anVSov. X- LSS. 

Tlii.-; .spccl® has been frequently eoufouuded with' Ci eormyahts, 
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Lam, It dilTci-a totally from all the .shells referred to that s|,(!ch,s, 
and all its numerous vanetie.s are easily di,stinguislK!d both from 
Lamarck s ami Chemnitsi’s types of cornn/atus. TJ. favidens Ls mure 
iiiequilatoral, it is a tliicker shell with niiiuh sti'oiiu-ur and broadov 
cardinal teeth. The type, too, is move angulato, both anteriorly and 
posteriorly. The following varieties of U. fa,„!.dm,, will/ their 
localities, are desicribed by Mr. Benson in the Ami, and Ma<v. Nut. 
Hist. Vol. X, pp. 188, 189. 


Uuio /ird/ens, type, Bhitoura on the Ganges between Cawnporo' 
and Allaliahad. . 

1 m <7, reen.s, Burhampooter river, As.sam. 

2 „ Iritjona, Niijeebabad in the north- we.st of Rohirktind. 

3 ,, Delim, Jellinghy river, Bengal. 

4 „ Chn/sis, ... .Dojora river, Karcily Ghat near Baroilly. 

5 „ viruhila, '• Jlieel” hotwooii Huiueerpora and Soiiieer- 

pove, Bundelkund. 

6.,, de7iiia, Ganges river above Cluinar. 

No. 6.— Unio C.ERiiu!n.s, Lea.— Hoogly river, 100 mile,? above: 
Calcutta. 

■ ■ 

Lea, Trans. Am. Phil. Soo. IV, 95, PI. 13, f. 25. 

Benson, ,1. A.. S. B, IV. 450. 

Kiister, Mart, and Chera, p. 228, PI. 77, fip;. 4 

The two figures agriio perfectly. The type i,s a very thin shell, 
with lino lamellar tooth. Specimens exist in the Asiatic Society’s 
Museum, hronglit from Bhagulpoor. The form is widely distributed 
ill N. India ; I have even a variety from Sind. 

No. 7. — Unio iiiLiNE.vrus, Lea. Hoogly river with the last. 

Symphonota bUmeata, Lea, Trans, Am. PMI. Soc., IV. 9S, pi. 11, 1. ][). 

„ Benson, J. A. S. B, IV. 462. 

Benson, (Ann. Mag, Nat. Ilist. Ser. 3, Vol. X., pp. 187, 195) sli 6 wi 3 
that this is merely the very yonng form of 17. maryina/u, Lam. He 
is unciuo.Htioiiably correct. The “ two delicate lines passing from the 
beaks to the posterior region” are, like many other timbonal mark-/ 
ing’.s, charaotei'istio of young shells, and disappear grkliially : With 
The remains of theni, niueh bhintedp -are often to be cloteCted pii ' 
adults. '.77? ■ y,:;:a;v:yyy:!y:i:,.:yw 
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No. 8 . — IJnio oLiVAiiiDS, Lea, Granges valley. 

Loa, Trans. Ann. PJiil. Soc. IV, 108, pi, 16, f. 88. 

Bonsun, .T. A, 8. B. IV. 453. 

KUstcr, Stfii't. and Cliem., p. 214, pi. 82, f. 2. 

The lofiality given by Lea is .Biii'rill river, .India. Kiistev, rvlio 
ajipetirs to bo iiulebtod for all his Indian species described by Lea to 
Dr. von doin Bn.scb, gives Burrill river, Indiana (!), North America, 
UH the, locality. Mr. Benson says — “ It is widely distributed iu the 
Giuigetir; region, and i,s most abnndant in the Eohilknnd stream, s.” 
Till! variety ligured liy Kiister differs from Lea’s type is being more 
iiiequilatiinil, iiuich shorter anteriorly, and more obtuse posteriorly, 
and of a light green colour instead of pale olive. Indeed, it is by no 
means clear that the Bpouimun figured is not a variety of 17 ccerideiK. 
I do not know if there bo such a river as the Burrill, but the locality 
for the original type is very probably the neighbourhood of the Bnrail 
Ilimge, north of Cacliav, as the shell was received by Lea from a 
Dr. Bnvroiigli who collected extensively in A,ssam, and who supplied 
the original spccimons, from which Hylobates Soolodc was described, 
to Dr. Harliind.* Tlii.s is not far from the localities whence tlie clo.scly 
allied U, MiMalUanns, Lea, and U. ■invohUm, Benson, were obtained. 

No. 9 .' — Unio OoRjiTANWS, Lea. Calcutta. 

Loa, Trans. .Am, Ptiil. Soo. V. 65, pi. 9, fig. 25. 

KuBfcer, Mart, anti Chein., ji. 229, pi. ?7, fig. 5. 

Two completely distinct shells are figureel by the two authorities 
above referred to, Ijea’s original type i.s a young form: of one of tlie 
common varieties of marginalii, approaching f/, anodontina of La- 
marck; Kii.ster’.s, on tlm/contrary, is a form allied to U. but 

Uiiekev, and wil.Ii broader binge teeth than that species, so that it is 
more diverse from TI. manj-inalw thasL even cmnileiiA mi Kiister’s 
spocimeri was derived from Dr. von dem Busoli, who, in this and 
otlier instances, appears to have utterly confounded different forms. 

'• 8i'(' Tfim.suotiona of the American Pliflosophieal Sooioty, Vol. IV. p 62. It 
is ii^ (lisgTucti to tlie soienco of' Eiigland as repreaeiitecl in British India, and a 
iiistiiig nR«iioriiil of the disregard of uetaral iiistory wiiioh has always been a 
oburuofceriHtic ol the Brifeish:Governineut of India, that bo remarkable an ani- 
inid QS the ilooldck should have been: first reooguteed by an Aroovioan na.tii- 
rHli.-.!, at so late a date as 1834. Had India belonged to Franco, tins tiiuiod 
.Stulas or Binssia, the study of its fauna would not have been, left tu the 
ninddiHl ettbrts of privtrto iiufividuals. . : 
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No. 10. — UiXio Bengaleksis, Lea. Bengal. 

Lea, Trans. Am. P]iil. Soo. VI. 3, pi. 2, f. 3. 

Kiistor, Mart, aud Chem., p, 228, pi. 77, f. 2, .3. 

In tins case again, two totally distinct sliells are figured, and again 
the antliority for Kiister’.s apjrears to be Br. von dem Busch, wliosa 
collection furni.sliod the specimen figured in Martini and Chemnite. 
Lea’s type is a very peouli.ar variety of U. rnanjinalk, very much 
"longer” (that i.s wider when measured from the umbones to the 
ventral margin) in proportion to the breadth than usual. I have not 
mot with it. It was obtained by Le.‘i from Dr. Burrough who pur- 
chased it in Calcutta, and believed that it inhabited the Ganges, It 
has better claims to ilistinction than moat of Lea’s “ species.”* 

Kiister’s typo is a mnch thicker, more tumid shell, with far 
stronger teeth and impre.?sed cicatrices, much more inoquivalvo and 
different in almost every character. I . cannot recognise it as any 
form with which I am acquainted, and I much doubt its being Indian, 
at all. At all events it is nearer to U. corriujut.im than to U. mar- 
ffinaUs. 

No. 11 . — IInio munELnATUS, Lea. Bengal. > 

Loa, Trails. Am. PIuT, Soo. VI. 19, pi- 6, f. 16. 

Tliis is another variety of the U. marginalis type, perfectly inter- 
mediate between the two last named, and approaching the type more 
nearly than either. Lea’s shells were probably immature. . Li the ; 
younger shells ol marginalis, the hinge teeth are more lamellar than 
in the adnlts, and the principal character of this “ .species” and of the 
two preceding is the lamellar teeth. 

I have not met 'with the exact type of this slioll, but it doubtless 
inhabits the neighbourhood of Calcutta. , Specimens resembling it in 
every way except in being' rather loss long (in the dorso-ventral dia- 
meter) in proportion to their breadth are, common. 

No; 12 .-— TJnio IlA.T.inENsis, Lea. Eajah's Hank, Calcutta, 

Lea, Trans. Am. PHI. Soo. VIII., 239, pi. 23. .fig. 53. 

The above is the locality quoted., Iain unable to discover what , 

* In a letter to mv brother, Mr., .Benson suggested a donbt as to whether ) 
this species were Imlinn. Triking . into; .cbn'aideratipn^thB ciroumstanoo that; j 
nearly all the .shells in the Oalcuttu- bazar' ai'S. foreign, : this suggestion nppen® , 
highly probatlo. 
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tsinkifi referred to. The sheila inhahiting the Seven Tnuks shew a 
considerable difference. The shell is a snrnll, snbrotundate, thick 
form, .approaching some of the varieties of U. fovMons, Bens., arid has 
irmoh the appearance of being’ stunted and distoi'ted, n very common 
occniTence in tanks, and especially in those of Calcutta, probably in 
conaecprmioe of tlieir being slightly braeld,sh .at times. Two speci- 
mens, agreeing well with Lea’s figures, exist in the Asiatic Society’s 
Museum. A very similar, shell inhabits the Nerbndda, 

No. 13, — Ifsio SiiDK'i'LEFi'i.vNUs, Lca. Sima Eiver, India. 

Loa, Jour, Acml, Mat, Sd. Phil, III., 303, pi. 27, f. 17. 

The Sina river runs past Ahmednugger in the Deccan. It is an 
affluent of the Bheema, one of the principal feeders of the Kistna. 
This .shell has somewhat the form of Unio earuhus, but is tliicker. 
Unfortunately the vohime containing the description of this shell docs 
not appear to exist in Oaleiitta, so I cannot tell whether specimens, 
which I poH,sBSS from the neighbourhood, belong- to the type form or 
not. In snoh extremely variable shells as Unio this is a matter of 
considerable importance. 

No. 14. — Unio Mebodabensis v. d. Busch, Province of Merodah in 
Benf/al. (1) 

V. cl. Busch. MS. in Kiistor, Mart, and Chem., p. 233, pi. 78, fig. 4. 

I give the locality of this ridiculously named species as it is 
rjuoted in Kiistor. The locality is doubtless Moradabad in Eobilcuncl. 
Kiistcr gives as a synonym ? U. flavivs, Season, and adds the remark : 
“ Whether tlii.s species be Benson’s de, scribed D. flams, I cannot 
ascertain, as I have not access to Benson’s work. The name would be 
ill-seloeted, a.s the .shell is bjf no means yellow.” 

Of course Benson’s species thus referred to is U. favidens, of which 
the present -appears to bo a variety,, very close to 3Ir. Benson’s var. 
trigona. The name Merodahemisis so utter a baiiuirism, thatit will be 
satisfactory to be rid of it. ior the little serks of blunders attending 
the description of this, type, Dr. v. d. E.iisch again appears to be 
responsible. - 

No. 1,5 .— Unio SiKKiMEN,sis, Lea. Bikkim, 

Lea, ,Toai>. Aoad. Sat. Sol. Phil, 2nd Ser. IV. 251, pi. 39 f. 131. 

I htiyc some doubt abeiit the locality assigned to this .species, It 
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appi'oaelios tlio S. Indian forms of the con’M^fate type (Lamavolc’s) in 
outline, and is harely distinguishable from two shells in the Asiatic 
Society’s collection, which are labelled from Ceylon. It is a stotitar 
slioll than the Lamai'chian cornigatus.* 


No. 16. — Unio NAei'ooEENsrs, Lea. Amhajiri tank, Nngpoor. 

lioa, .Tour. Acad. Nat. Sei. Phil. Ser. 2, IV. 270, pi. 45, f. 150. 

This species is barely separable from some varieties of Unio favidens, 
.Bs, It is, however, a rounder, thinner shell, forming a link, both in 
chiiracter and locality, between that .species and Unio corriujatus. 

No. 17 . — Unio WYNEflUNOAENsrs, Lea. Wynegunga river, east of 
Nagpoor. 

Lea, .Tour. Aoacl. Nat. Sci. Phil. 2ud Sor. IV, 271, pi. 45, f. 151. 

Except in greater thickness, and stouter bingo teeth, there appears 
no distinotiori of the slightest importance between this “ species” and 
the last. The typo abound.s in tlie Clodavery and its feeders, and 
is, as usual, variable. The locality given by Lea is Wynegunga 
river, East of Nagpoor in the Deccan, Bengal, which is eq[uivalont 
to talking of Philadelphia in New England, Virginia. However it is 
hardly fair to expect American naturalists to have accurate information 
on Indian geograpliy, when an English naturalist of repute confounds 
the Khasi hills in N. E. India with the Nilgirk in the S. W., and 
when a second, in a work solely devoted to Indian zoology, perhaps 
the most important ivoi'k on any branch of Indian Natural History, 
exclusive of botany, ever pul)li.shed in England, confounds Saharim- 
poor with Sorampoor on the Ilooghly. After this, the discovery made 
by the Times newsp.aper, a few jmars ago, that a spur of the Hima- 
layas is visible from O.'ilcutta is not so surprising. A distinguished 
Prenoh naturali.st, five or six yeans since', placed Kattiawar in Oochia 
China, hut it is only fair to add that this wsis before the Prench expedi- 
tion to the latter country, and that French naturalists have already done 
not a little towards making u.s, better , aeijuainted with the Molluscan 
fauna of that little known region. . . 7 .; . : , 

* Since writing tie above, I;,havo.leai3i0cl/:tliat:tli.6: locality is corf act. .The • 
sliell was co'lleotoLl by Di>, Bacon. 

' V 
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.No. 18 .--IJnio Theoa., Bens. Biver Cane near Banda, Bundelcnnfl. 

.Benson, Ann. and Mag. Nat. Hist. 1863, 3i-d Sar. X. 186. 

I have not seen this form. It belongs, according to Mr. Benson, 
to the Corriatws type of Unio munjmaUs, 

No. 19.— 'Unio MAOiMNTUS, Boas. Choia Nnddy, near Bijnore, 
Bohilouncl. 

Ilonson, Ann. and Jlag. Wat. Hist. 1862, 3i'il Sor. X. 1S7. 

A rathojr thin .speeios resomhliug cmndeus, but with stout hinge 
teeth, rasombling those of U. fuvidvns. I am unacquainted with the 
type, but a very sinuhir form is common in the Damuda and its 
tributaries in Bengal. 

No. 20 . — Unio 'I'nusMiionu.s, Bens. II, Ilamgnng.a, near Moriulabacl, 

Boiison, Aim. unci Mug. Mat. Hist. 1862, 3rcl Soi’. X. 190. 

A thick shell with large hinge , teeth. A massive , specie, s which 
inhabits the Nerbudda, and the shells of which are found fossil 
associated with tlio bones of extinct mnminalui in the gravels of the 
river valley, may he a variety of tliis .species. I iiave never seen the 
type. 

No, 21, — Unio plaoiosoju, Bens. River Cano near Banda, Bnndcl- 
cund. 

Benson, Ami. and Mag. Nat. Hist. 1802, 3i'd Sor. X. 191, 

No. 22.— Unio ndivHiosTnis, Bens. ■ Near Chunar, in streams and 
tanks,- 

Benson, Ann. and Mag. Nat. Hist. 1862, 3i'd Sur, X. 191. 

No. 23. — Unio Pinax, Bens. Guiignn stream, near Moradahad, 
Ilohilcund. 

Benson, Ann. and Mag. Nat. Hist. 1862, 3rd Ser. X. 193. 

The three ahovenamod species appear all to ho allio.s of U. favidens. 
They probably pass into each other. 

No, 24.— Unio Leioma, Bens. Deccan ? near Bombay. 

Benson, Aim. and Mag. Nat. Hist. 1862, 3rd Sor. X. 192, 

The locality of this shell is uncertain. I have no species from 
Western India which agrees with the description. 
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.No. 25 .— -Unio ocoATirs, Lea. Bengal, 

Loa, Jom’. Ao.ad. Nat. Soi. Phil. 2iid Ser. V. 398, PI. SO, fig. SO-l. 

A coinpressecl form, witli strong teeth, fairly interaiediiito between 
vaindeus and favidens, and allied to U. macilenhcs, Bs. and U. phnjio- 
soma, Bs. but more coiiiprossed than either. It especially reciuiros 
comparison with U. macilentiis, of which it may ho a compressed form. 

No. 26 . — Unio Gerbidoni, Eydonx. . Coromandel, 

Said by Lea to be the same as Unio cwrtdeiis. 

No. 27 . — Unio Bonneaudi, .Byd. South India. 

No. 28 . — Unio G-aodioiiaddi, Eyd. Bengal. 

No. 29 . — Unio KEUAUDiiENir, Eyd. Chaudernagore. 

I am indebted for all my information as to the above four spoeios 
to Mr. Benson. I have not access at pro, sent to the work in which 
they are described. 

Ill Kuster’s monograph of Lbwo in Martini and Clieninite another 
species is described from the “ East Indies,” U. Ilxauihem atirMs, Kiisteiy 
p, 243, pi. 81, fig. 2. The antliority, however, for the locality is Dr., 
V. d. Busch, whose general accuracy, after the iiistaiioes given above,, 
may be open to doubt ; the “ East Indies” in a Natural History sense, 
not many yeans since, denoted any coniitry between Africa and 
Kamschatka, and the peculiar pustulated surface of the shell, from 
which the name is derived, is unknown in any Indian species, I 
think it is probably not a native of the Indian Pauinsula. 

U. discus, Lea, Trans. Am. J‘Ml. Soc. IV, 74, PI. IS, /. 57, was at 
first stated to ho from India, on, however, palpably insufficient 
grounds, the original specimen having been piir(3ha.sed from a dealer 
amongst a lot of sheila from India. The shell is so distinct from any 
known Indian species, that I had conclnded that the locality was, 
assigned to it in error, before I found, that in a subsequent volumo of 
the Trans. Am. Phil. Soc,, Yol., VIII., p. 234, note, Lea , iiientioii.s 
his having ascertained that the locality was the Bivor Moeteziima in 
Centrid America. 

Mr. Benson mentions (Ann. and Mag. Nat. Hist. 1802, .X,, 195,) 
his having receivocl from the Malabar G.bast a shell which ho refers to^ 
U, COTiSClZiTOMS, Loft, . ^ - ■ ■ ; ^wo-, ■ - - 
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Unio spuria is said ty Lamarck to.be from Sontliern Asia, Blr. 
Benson states (Ann. and Mag. Nat. Hist. 1862, X., 189,) that the 
young of U. favidetis approaches tlio figm'o given by Wood of Mya 
iipvria, ■\vbieh is, I suppose, tlie same species. It is not clear tliat 
Lamarck’s type was Indian. Mr. Benson also (I c. p. 189) rofors to 
Mya radiala, Cham, as being from Malabar. Mya radiata, Ginoliu is 
by Lamarck, Loa and Kiister, said to be American, and even in 
Kiister I can iind no allusion to Chemnitz’s sp(?(!ies. 

It is only right to add too tliiit some of what Woodward most 
justly terms “ the wortble.ss fabrications of Eafluesqne” (Man. Mol. 
p. lllii, note,) came from India. No .scientific purpose can bo serveil by 
j'ocalling tlio names from the oblivion in wliieli tltey are happily bulled. 

II.— Ass.\,m. 

.No. 30 .— Unio INVOLUTUS, Benson. Assam. 

S. llaiiley, Sapp, to Waod’s Ind. To.st. 

I only know of this niul the sncoooding throe sjioeles from, reforonee 
being inade to them by Mr. Boii.son in the Ann. awl Mag, Nat. Hi,st. 
for 1862, 3rd Sor. X., 1.86. The work in wbieh they wore originally 
described i.s not procurable in Calcutta. U. imohitus is said to bo 
thin mill tviniid and to rcpre.seiit TJ. oUvanas, Loa, in Assam. 

No. 31.-^- Unio Conisrs, Bens. Assam. 

S, Hnnloy, Supp. to Wood’s Ind. Te.st. 

No. 32. —Unio Eadula, Bens. Assam. 

tl. Hiinloy, ,Supp. to Wood’s lud. Tost. 

No. 3.3. — Unio Scodina, Bens. 

S. Ifaiiloy, Siipp. to Wood’s Ind. Test. 

U. fluotiger, Lea (toate Bonsou) Jour. Acad. Hat. Sci. Phil. 2nd Ser, IV. 2S0, 
pi. at), f. 130. 

,, Kitstor, Mart, and Ghein.’p. 2.3?, pl. 80. lig. 1. 

Mr, Bon, son (in .Ann. and Mag. Nat. Hist. 1862, X., 186) states, 
that U. Jluctigcr^Loa, is a synonym of U. Nco6-Mt«, Kiister’s figure 
of fl'iirtiyer differs from Lea’s type, and the shell is stated to be from 
S. America. As, however, Kiiafcer’s apeeimen was from Dr. v. d. Busch’s 
cabinet, very little reliance can be place-d upon the assigned locality, 
especially as Loa, who did not know whence the shelloame, sug- 
gestod that it was, possibly, South 'American. ' 
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Kiister’s typo is navrowev amteiiorly and has mtlicv (liffetoait, coarser 
plication posteriorly, than Lea’s. It may be a different shell. 

g 4 , — Unio NuMAnniANUS, Lea. As.sani, teste Benson. 

Lea, Joiri\ Acrid. Nat. Sei. Phil, in.. Sip, pi. 30, f. 25. 

The locality is fiiniply stated to ho India hy Lea. Benson, Aim. 
and Mag. Nat. Hist. 1862, X., 194, states that ho has received speci- 
mens from Assam. The volume containing the description of thia 
shell is not procitrahlo ill Calcutta. 

No. 85 . — Unio Jenkinsianus, Bens. Burliarapooter Kivor, ABSaiii. 
Benson, Ami. and Mag. Nat, Hist. 18G2, 3rd Ser. X., 185. . 

An ally of U. marginaUsi distingiiished by “ the very tinnid form, 
the sloping posterior end, absence of a wing, the short ligamont, and 
the nature and position of the teeth.” (Bens. 1. c.) In the Asiatic So- 
ciety’s collection there is a shell from Bhagulpoor perhaps referable as 
a variety to thia .species. 

30 , — Unio paoiiysom.a., Bens. Burhampooter Eiver, Assam. 

Bouson, Ann. and Mag. Nat. Hist. 1862, Srcl 15er. X., 186. 

“An inflated form of the cccrukus type.” (Bens. 1. b.) Mr. Benson A 
also states that lie has received a distorted variety from Calcutta. A pe- 
culiar tumid form which is not uncommon in Calcutta tanks is doubt- 
less referred to. It agrees generally with the description given. This 
form therefore adds one more to the Ben,g.al list. 

No. 37. — Unio Smaraomtes, Bens. Burhampooter River, Assam. . 
Benson, Ann. and Mag. Nat. Hist. 1862, Srcl Sex'. X., 190, 

A shell allied to U. favidens. 

Besides these forms a variety oiU. favidens, Bens. (yar. mai’ccn.i) has i 
already been quoted as ocourriiig in Assaim. Mr. Benson also records 
the receipt of a vxu'iety of U. cwrulcus (J. A. S. B. VI. 750) and of a , ' 
small variety of 77. marginaUs (Ann. and Mag. Nat. Hist. 8 rd ger. X. 
186) from that region. 

III. — Ckymn. 

No. 38 ,— Unio Layabbi, Lea, Ceylon. 

Lea, Joitr. Aoad. Nat. Sci. Plii). 2ncl Ser, iV., 21.3, pi. 30, f. 122. 

This is a shell of the niox'grMialits type Avith a convef dorsal margin, 
and generally rounded outline.. It appears to he a fairly distinguish-, . ,.,,,,, 
able' form, though vei'j'' close to JBmyakmis and hmc Uatus, 
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No. 89 , — Unio TiiWAiTU-sn, Lea. Ceylon. 

Iica, Jouv, zVt'acl. Sat, Sei, Phil, 2ii(l Ser. lY., 2-16, pi. 37, f. 12S. 

Till, S' .“bell only cliffora from the Last in h.aving a rather .stnaighter 
liiiigo Hue, and being slightly more inequilateral. If such differences 
are to rank .as spocinc, linlf a dozen “species” might be manufac- 
tured out of any tanlc in C.alciitta. Tlie separation of these two forms 
is perfectly unjustifialile in a genus like TJnio. 

Tlui aljove art! the only species tliat I cau trace specially desoiibed 
from Ceylon. Lamarck’s variety h. of Onio Marginal!, s describod as 
9iar. ledd ndnore, hraviDre, and Ili millimetres broad wa.s also from 
Ceylon (Ltim. VI. 79), Sir Euicrsou Temieut, iu his work on Ceylon, 
enumeratos only U. KornKjatnii besides U. margmalis. He, however, 
adds that Mr. Cuming jrosaessed six species from the island, which 
had been sent to Mr. Lea. V. Thwaitesn and 17. Layanli are doubt- 
less two of those, as they were from Blr. Cuming’s cabinet, but no 
mention is niado of the others by Mr. Lea. 

IV. — ^Buhma. 

No. 40 . — Unio T.iVOYENsis, Gould. Tavoy. 

Gould, Proc. Bust. .Soc. liat. .Tllat. I., ItO. 

,, Ot. Ooiioh. p. 190. 

ICustov, Mart, and Glietn., p. 106, pi. 4.S, f. 3. 

“ Closely allied to XJ. carrugata, Lam. which i.s les,s rounded and 
loss corrugated” (Gould, 1. o.) More nearly allied to Lamarck’s than 
to Cliomuitz’s type of U. cormyatm. Kiistev’s figure agroos well with 
Gould’s desoviption, but represents a young shell, not mature. Tlie 
specimen figured was from the collection of Dr, Sturm (and not from 
that of l)r. V. d. Busch). 

No. 41 .— TJnio ciim'A'i'os, Gould. Tavoy. 

U. crispata, Gould, Pi'oo. Boat. Soq. Slat. Mist. I„ 111. f 
„ „ Ot. Coneli. p. 191. 

No. 4.2 . — Unio rowAOEus, Gould. Tavoy. 

U. foliaooa, Gould, Ih-ao. Bo, st. Soc. Sat. Hist. I„ 111 , 

: „ jOt. Conch, p. ,191. ; 

All ally : (variety ?) of XI. MargmMs, Lam. Clo.soly allied to (7. 
and (Gohld, 1. c.) 
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No. 43 . — Unio exolesoens, Gould. Tavoy. 

Gould, Proo. Boat. Soc, Nat., Hiat. I., 141. 

„ Ofc. Coiicli. p. 191. 

Apparently, from tlie description, another ally or variety of the U, 

marginalis type. 

No. 44 . — TJn:o gbneeosiis, Gonld. Tavoy. 

Gould, Proc. Boat. Soc. Nut. Hist. II., 220, 

„ Ot. Conch, p. 201. 

I believe I possess tliiis species. Specimens were sent to me by Mr. 
Theobald from Pogu, which agree with th(3 description fairly, except 
tliat they are .smaller than tho typo. 

No. 45. — Umo lutbos, Lea. Newville, Tavoy. 

£e«, JovA-. .dead. lYut. Sci. Vlul, HI., 302, pi. 27. IV. 

I have not access to the description or figure of this species. 

No. 46. — Usio cnisiMsuBOATua, Bens. Baugoug 11. near Thayct, 
Myo, Pogu. 

Benson, Ann. and Mag. Nat. Hist., 1862, 3rd Ser. X., 193, 

I am indebted to Mr. Theobald for specimens of this shell. It ap- 
pears doubtful whether it bo more than a variety of U. cn&patm, 
Gould, to which Mr. Berrson does not refer in his description, and 
with which he was possibly unaegnainted. Gould’s description is very 
brief, : and gives the idea of a more coarsely sculptured slioll ( “ rnyis, 
anyulatis mdiantihus unilique crispata'’} besides being somewhat 
shorter ("from the dorsal to the ventral margin) in proportion to its 
breadth, but these are not necessarily specific distinctions. 

No. 47. — Unto Puero, Bens, Ava and Pegu. 

Benson, Atm, and Mag. Nat. Hist., 18G2, 3rii Ser. X., 193. 

A solitary valve was sent to Mr. Benson by Mr. Theobald, who gave 
the locality as Ava. , I subsequently found the same form in the Mya,- 
noting district of Pegu, and Mr. Theobald has since obtained largeb 
varieties, I believe from P rome. It is a well marked type, extremely 
inequilateral, and with a peculiar acuminate, form posteribrly. 

As already observed, the type form of , U«*o 
abounds in .Pegu, I found unusnaUy fine speoimons. in large siyampA, 
about Henzada and Myanoung in tho Irawady valley. The type gra- 
dually passes by insensible .gradations into a much less trausveraa 





loO CoiilnhutioUH lo ludum iliilaniloiiij. 

iV.iiin, aliuoMt Hriln|iuu[r!i,l;(i. TIio posterior portions C)l' the valves wove 
often covoreil bj' the roiniirkablo frosli water Irlryozoou Rislopia of 
(Jarter, apparently ii new s|)ecies. 

I luive otlier .s[)(!cles froiu Pegii, but I am unable at jireseut to coin- 
pare them ^vitll tlio mimevons iiaiiieiT forms dcscribeil by Lea froiu 
Siam, iiuuiy of wliieli pi-obably oxtoinl to Burma. 


ANODONTA, Brugierc. 

No. i. — A.M(nio.NTA SOI, liNM'OK.Mis, Bens. Assam. 

./. A: S. B. V., 7n(). 

I'lie type spoeiinen is in tbe Asiatiii Society’s Museum (now (.be 
Imperial Musenni). There is also mi .1. .wlmi/oi'nivi, D'Orbigny, but 
Mr. Benson’s nmno i.s tlis olilest, as it was jmblisbod iu 181)6. 

Mr. Loti lias dosciibod a .species from Siam, oviilciitly very clu.soly 
ftllii.)d to tliis, as Wj/cetupaH eiiiui'tiinakiti, Lea. (Jour. Acntl. Nat. Soi. 
Phil. 2n(l Sor, V., 3118, pi. 50, f. 305). As tlie animal has not been 
observed, it may be doubtful if it is really avlfyce/opns. At tbe same 
time the cliariictcr of both the Siam and As.sam shells are so diatiiiot 
from those of any true Anodouta, that pcrlnips the best provisional 
classification is that adupfed by Mr. Lo;i. Specimen, s of A. solcrdfor- 
mk with the animnl living are a peculiar desideratum. 

No. ’2.— Anouonta S.vlvv.hniana, Gould. Salween B., Burma. 

Uould, Proc, Bost, Soc, ,Nat. Hiisi;, I..:168. 

„ Ot. Oimch. p, .193, 

A very pcfiuliar broad ■ sboll, bcloiig-iug to Monomidtjhmi, (See 
iK'Xt. Hpoeio.s.) T havenever hccu tins form. 

No. 3, — Anodouta iNoaoiir.AEis, Gould. Salween B., Burma. 

(ioutd, Proo. Bost. Suli. Nut. Hist. X. 158. 

,, dt. Conoih j). 193. 

Snbscquontly in the .same , volume, p. 101, Dr. Gould .suggested 
that this speeies niiglit he tlic type of a new guuus which he named 
'Pmuludnn, Thi.s name is hy Adaims quoted a,s a synonym of Anodotiia, 
but. the type species is not quoted under that gonus, nor, so far as I can 
detect, under any other, hi Otia Conchologim, Gould, in dosoribingv 
the genus, adds in brackets. perhaps equivalent to Monocondi/loea,. 
D'Orb.” So far as the shell is, eonoerned, this Is undoubtedly the. 
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oorroot position of these species, if the hinge teeth are trustworthy 
indicators of generic affinity. II. aiul A. AdaiM, iii the Gen. Eee. 
Moll., include under Monocondt/ifsa, M. VomleidniMddaria^ Lea, from 
Java,* dcserihod by Lea as a, lilargarUana (Baidtia oi KAiund) and 
several species of the genus have been desovibed from Siam and 
Cochin China by Erench and American iiatnrali.sts. 

I have received from Mr. Theobald lino spociinons olitained in Pegu 
whieli. correspond admirably with Mcmjaritana Vondenhiiiicliuina, Lea, 
and nncpiestionably belong, I think, to that .species ; and also shells 
which .appear to belong to a variety of Anodonta hioscidarin, agreeing 
with the type in siKC, shape and every ohar.aoter of importance ; and 
not only are the two forms numistakcahly congeneric, hut I even 
think it i)rohab]e that specimens might he met with to unite tlunn 
specilioally, as they differ in no essential eliaractor, except the very 
different degree of development of the c.irdiual tooth, which in 
Vondenlmschiana is scarcely raised, wliile in the .specimens wliich I 
refer to inoscnlaris it is sometimes nearly a cpiarter of an inch high; 

There are in the Asiatic Society’s collection, also, two forms which 
appear to mo certainly varieties oi M . Vondenhuschuma. One of them, 
however, agrees more closely with the figure of M. Ouminyvi, Lea 
(Jour. Acad. Nat. Soi. Phil. 2nd Ser. IV, 2.35, pi, 38, f. 114) a Ma- 
lacca shell, which only differs from Vondunlmschiaua in unimportant 
miimtiffi. 

M. Vondenhuschiana is de.scrihed and figured by Lea in Trails. Ani; 
Phil. Soc. VIII, 222, pi. 18, f. 39, and .also in Kiister. 

Were there nothing hut the form of the hinge teeth to connect the 
South American species of Moywcondyla/ci with the Barmese and Java- 
nese Pseudodon and Marijurilana, especially h.aving regard to the very 
divoiso form of the shell, I should suspect them to he in reality distinct 
types. But there is one little peculiarity which .appears to tend to 
unite them. At the termination of the portion of the liinge line in 
which, by close in.s 2 iection, fl.attened obsolete rejiresentatlons of tha 
lateral teeth inajr he seen, there is a very peouli.ar e.Kjiansion of the : 
end of the ligament which covers a small. sinus in, the inner surface of 
both valves. This i.s very well shewn in Lea’s figure AMdrfjaTitana 

i *' Yot tliey state, “ All the specitw. of -tins genus Iniown iirp fi'om the rivers 
ofSoutli America.” . 'Y ■■ t ■ i'r 
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VonrkiJmscliiann, and also in lioth Adams’s figures of different species 
of Monaoondi/lieti from S. America. The same occurs in Auodoii aiul 
in tlio type species of MavijarUami of Scdnunachor,* (Jf. ^HcmjarU'ifera, 
L.). I have not liad an opportunity of examining the animals of tlio 
Burmesa spreoies of Monocomlylcea, and tliercforo cannot say if the 
gilLs ara free or not. 

Be.sidcs the above form.s, a niiunte species of Jnoefon is stated by 
Mr. Benson to lidmbit ponds in Bmidelciindj -J. A. S. B., \r. 750. 


P. S. No. 2 «. — ^Unio spuirnis, Gm. Traiupiobar. 

, My.'i' apurin,, Gm. vol. t, Pt. Vf, p. ii3ii2, No. 1(3. 

(Jnio apiiria, IjiMii, VX, 80, No. 45. 

Mya spuria, Wood, liid. Test. p. 13, pi, 2, No. 35. 

Since writing the note on this species at p. 146, T have found that if; 
was dosoribed originally as from India. Gmolin refers to Schroetor 
mini, ill Cmioli. II, 617, No, fl, pi. 7, f. 5, so perhaps the iinino may 
liavo boon given by Sehroeter, thongli that by no means follows ;frora 
the reference. The description is very brief ; “ M. testa rhomhed nridi, 
t^aiihus glahm” and the shell is said to he like cornigatus, Imt near- 
ly twice the size and perfectlj"- .smootli in front of the beaks (“ praeter 
vulviB regionem iota ylahra,” Qin. 1. c.). Wood’s figures are all poor. 
The shell cau scarcely bo a young form I think, if considera’oly larger 
than corrugatm. 

Mya m<Uakt,\ I find, is attributed to Malabar by Omeliu, (p. 3220,) 
from wbom Wood appears to have only copied his localities. The species 
is, I think, correctly attributed to (.'hemuitz by BIr. Benson, although 
other autliors give Gintdin as their authority. Gmedin’a description 
rmi-s tlm.s — “ M. testa wqidvalm pellucida tomissimn transve7'siin stri- 
(da viridi Jlavicante. Uvido rndiuta ; valvis altero latere Intissimis, altero 
aMpistminns,’’ I know of no form of Indian Unio to which this de- 
Bcription would be ajiplicable, and I cannot bol]) susiieoting that the 
■writers who have applied the name to an Americiui species may very 
possibly be right. Wood’s figure, also, d()es not recall any Indian 

It is by no moans clear that Mm-ijm'UaiKi, aud Jlfo7K)co«t?.yl(3jo are more than 
Siibgonora, or even artificial sections of Anod-onta. M, Vondenlntsoltdana' is inter- 
inediate between the second and last in characters of the sheU, and there is no 
known c.s.sential distinction in the aninjal. 

t 'i!ho fiiunaian geims Mt/a, like nio.st Limiaian genera, .was an artificial group 
io some extent BeBides Mi/a as now understood, it comprised ffmo and seve- 
ral other genera, ; 
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spuoics; for it is ovident from tire above description that tlic rsiiliating 
lines slicwii do not refer to strias but to coloured inai kings, Mr. 
Benson’s shcdl from Malabar was striated. 

Good collections of tlie Unio.s of both Gorotnand(>l ainl Malabar are 
greatly needed to determine all tlie.se doubtful species. 

MoNOOONDYT.iE.i cainilllSTRIATA, Autlioiiy. Pegu. 

AinerUian Journal of Conclioloj^y, I., 205, pi. 18. 

Monooondyi..'ka PisciUBNSis, Aiitboiiy. Pegu. 

Am. Jour. Conch. I., 205, pi. 18. 

I am indebted to Mr. Tlieobald for tbe above quotations. The 
sliells are the two Monoc.omhjlaia above referred to, the fir.st being 
that referred by mo, though with some doubt, to Anodonta (Psciido- 
doii) inosodarisj Gould, the second to MonocondyU^^a Vonderdmsuh iana, 
Lon. So long as it is the practice of naturalists liviirg in foreign 
countries, and, necessarily, imperfectly acquainted with tbe fauna of 
distant regions, to give a “.sjjaciile” name to every Qnij»}al or frag- 
ment of an animal which reaches them, lists of sjuionyms must multiply:; 
and as everybody w'ill contend for the distinctno.ss of bis “ species, ’’ 
false notions as to the nature and value of specific distinctions must 
prevail. Thus, in tbe .same paper, one of the numerous varieties of 
Mdania variahilu, Benson, is called M. gloriosa, Antliony, Now it 
is wortliy of remark that Mr. Benson, who has oxaiuiucd far more of 
the Mollusca of Burma than Mr. Anthony can possibly have seen, lias 
not for years described a single Melania from that oonutry as new, 
and has only described two species of Uiiio, altliougb: ho had speci- 
mens of all Mr. Antliony’s supposed now .specie.s. I can only add 
that it would bo ea.sy for me to de, scribe, from the material, s I po,5,sass,- 
20 or 30 forma of Unio (and nearly ns many more of Melania) with 
as good claims to di,stinctioE as one-bnlf at least of those already jmb- 
lished from India and Burma ; but vrere I to do so, I cannot help 
thinking that, while burdening science with additional names, I 
should have added nothing to the knowledge of the fresh water mol- ; 
lusca of India.: Amongst fresh water shells I am convinced ; that 
forms pass into each other far more than amongst land shells,: that : 
“.species,” in the usual definition of ’ the word, : have no, existence, 
that all the cliaracters relied, .iipoh .fordistinguimingy"*' specdes”:-^^p 
in espooial, the form, and- tliickneiss of, •tbe hinge teeth, form; 
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of tlio shell, pvomineiico of tlie umbonos, sliiipe of the mnsonlai' iui- 
pi'ossions, colour of tlio micro, cliavactevR of tho epidermis, &c. vary 
ad infinitum — in short that species must bo described like geuera and 
grouped around typos, not distingiiisbcd by cliaractors. 

I see from a notice in the Paris JmirnaJ du Gonchyliologie that, in 
the same volume of the American Journal of Oonchology, Mr. Conrad 
proposal a new g'onus Trigonodon for Monocondylma crebristriuta of 
Anthony, from, wliich, as I have stated above, Anodonla inonadarw, 
(xouhl, is at tho best but duliiously separable spocilieully. But the 
last nannid Blndl is the typo of Gould’s genus Psondodorif and Gould 
himself suggested tlio identity of that genus with D'Urbigiiy’s lllono- 
aindylmiP Unless Mr. Coui'ad has procured tho animals of tho Pegu 
forms, and shown them to be distinct from those of South Ainorica, 
(and I scarcely think he can have done so,) I cannot believe that any 
naeful object is attained by inventing these generic appellation.s. .Even 
if Triijonodnn bo not Pseudodou over again, (Mr. Conrad appears to 
have already furnished one synonym before for Piseudodon, viz, 
Monodemtinafij tlierc lias boon no distinction of any generic value 
shown between the shells of Burmese and Malay .species of Monooon- 
d.yltva and those of S, America ; and bearing in miiiil that there are 
some g-enora of more rc.stricted di.strihution tlian tho.so belonging to 
tho Unionida, e. g. the Tapir, and amongst Mollusks, Oi/dnpliorus 
and Megedomastoma, eonimon to the two regions, it would, I think, 
bo more scieutilic to examine the animals of tho Burine.sfl shells allied 
to Ifcmooojufyftert, before founding new genera to comprise them. 

There is of course the po.ssibility that Mr. Theobald may have been 
misiiiforniod as to the respective names of the two species, and that 
tlie typo of Trigonodmi is the form I have referred to Monocondylxea 
Vondenhuscliiana. I can only add that the specimens of the same shell 
from the saino locality sent to me by Mr. 'J’hoobald, do not differ 
inoi'o from Klister’.s figure of V. d. Busch’s original spoeimen of i!f. 
Vunderdmschiana in Martini and Chemnitz, than that figure doe.s from 
' Lea’s. , , , ^ ■ 

Unio Pehuisnsis, Anthony. . 

A.iuericaii Jom’iiai of Coiicliolo^yj Vol. L 

I cannot learn what species has been tluis named, I hope to bo 
able to refer to the volume before long and to return to the .subject. 

* Ot. Conchl, j). 194. 
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Two Indian speeios of Unio in tlie Musue d' Histoivc Nahivelle ut 
Paris liavo received MS. names from Vulom‘li!inie.s. I mu vniablo to 
ascertain at prosout if these names have been publislied or not. 


Oorrigpiida in Coiiti-ibiitioiis to Iiuliau Malacology, No. VI., in fclii.s volume : 


1^. 31, lino 
32, „ 

3 ) JJ 

34. „ 

35, „ 

37, „ 

33 3? 

*38, ,, 


3? » 


S.3 33 


39, linos 


33 


line 


33 33 

33 33 


» 33 

41, „ 


7, 

8 , 

2 

lol 

12 , 

9, 

10 , 

17, 

12 , 


Itoiu bottom, for Kimeiy 
33 1 <> 1>3 33 ■Vordoni 

„ bottom, „ Kattivrar 


Kiiiioty. 

„ Oordoni. 

„ Katfiin-war, 


33 33 33 

33 lop, 

„ bottom, 

S3 33 

„ top, „ 


33 33 33 


inwai’illy „ ciinoidly. 

nuht/cata „ suhjvcta. 

aupiily “it” nftor nnlla. 

omit the word Sotilli. 

oblong ovate, Acliatina read oblong ovuto 
Aeliatiiim. 

IlnsiloD! „ Jianlcus, 


bottom, „ Ahjmms 


„ Ahjcaus. 


8, „ „ „ Rci:l(?iz 

21, 16 & 11, from bottom, for liasiUnn 
17, from bottom, for Wynaiul 
14', „ „ „ Pauigliat cliei'ry 

5, „ „ „ of timt N. a/uris 

2, „ „ „ base by 

11, „ top, „ sligldy 


„ Beolnz. 

„ Basilem, 

„ Wynnud. 

„ Paiiig'liatdierry 
„ of N.cmis., 

„ barely. 

„ sligiitly. 


In tile previous mnnber V. of tlio Contributions, an important error oBcurs 
N. ooNiiL.c, n. s. for N. CoNiJUJS (J. A. S. B. XXXIY, 7«, 1805). 

In the sumo page, Pliouug ditto, Jl.raknn, sliouki be Plioiuig Do, and throe 
pages further, p. 7(5, lino 12, a semicolon is omitted, altering the acuso, Tlio 
passage should rend “ a vertical lamina in front, and a second, slightly oblique, 
just behind j tlie first giving out” &e. instead of "just behind the iivat.” 'I’ho 
only other cri-atum of importance is in page SI, , lino 20, where “ re-entering 
lamellar parietal” should be “ rc-ontering ])arietal lamclJa.” 
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iSckml ijic IwU'lh'.jemV: 

SciRN'ro'IC iNTHT-RtGENCiiS, 

The followliip; is I'roiii Mv. Ulytli ; — 

I. liitve filveaily i!lui.;i('lntoil* sundry species of ZGgialitos (or King 
Plover) and may now further add tliat I liavo since made out tlia 
Gharudriun fiidllmi of HorsItolJto bo the sauie as JE. rujlcapilhm,(j:m\\<\, 
figured in liis Birds of Australia : llor.sfiuld’s spociiiien being' iu winter 
dress, and his name of cour.se st.'iuding for tlie species. 

Tlie Indian Nrmphron (281 ) will have to rank as N. gingiidanus, 
Latluun. The Einloriiis of Oeylon and of all S. India is the same as S- 
El'iini, Tyllor, and will bear my prior name /S'pfZor/asfftr (J, A. S. 
XXI. fl.51) being' 'distinct from the Malayan (SI hacha, with which I’ro- 
fc.s.sor Sohlegcl ideutilio.s it. Falco hahgkmicus is tlie F. poregrinoides 
apud G. II. Gray, as suggested in p. 282. The Cat noticed as Felis 
macrocvlis in p. 288 seems, after all, to be of a different and smaller I'aoo 
than one rccolvod from Asam also in the (iloological Gardens. It has 
now been more than threes years in the garden, and has oidy a slight 
fulvous tendency even yet, while the otlier is much move fulvescont, 
and is also of heavier build. I tliink that tho larger only has the vei'y 
elongated canine teeth. Neither seems to be tho true Dkvnlii (vd 
imKroadis) of Sumatra and Borneo; and I su.spect that the larger and 
more, fulvous animal (which the Society's Museum has from Sikhim) 
should rank as F. nchuhsa, G. H. Smith, ligurod in Grillith’.s .English 
edition of tlie liegne amriutl. Tliore is also great variation in the F. 
aurata, Tern, (gimmiimais, Hodg.soii, and the young F. Temmincldi, 
Vigors.) A rufous speeiiiicn iu tho India Museum has strongly deve- 
loped body-markings, akin iu type to tho.se of the mamvcelis group ; 
others (alike from Sildiim, Malacca and Sumatra,) are deep rufous 
without trace of body-markings ; and thirdly, there Is the blacki.sh 
race, which is de.sigiiated «h)7-esccns, Hodgson, in the second edi- 
tion of tho British Museum Catalogue of Mr. Hodgson’s collections. 
These Oats would seem, in fact, to he in procos.s of specialization, 
which is carried on a further stage in the F. Swinlwei of Formosa, as 
compared with the other races akin to F. Diardii. Lastly, F. Okarl- 
Zom may be a race not strongly specialized apart from F. marmorala. 

* Asiatic Society’s Journal, vol. XXXIY. p. 280. 
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The wliolo of iliesG constitute a group of E. and S. B, Asiatic Cats 
par se, wliicli have not tlie peculiar cluldiod tail of F. imcia, wit1r 
wliicli Dr. Gray associates thorn. To the spccioa of hirda to be ex- 
punged from Jordon’s Indian series (p. 282), may be added Olocoria 
pcnicillata, for which 0. lonijirostris of Kashmir, Kooloo, &c,, has 
hitherto been mistaken. 0. pienicinala of W. Asia i.s stnallor, with 
much longer eai'-tuft.3, and the black of the cheok.s i,s couti!mou.s with 
that of the breast. Have I told you that Oarpopliaga cuprea, Jordon, 
is wcU distinguished from 0. insignis, Hodgson, having the neck and 
lower parts much more ashy, while both differ from G. hadiu, 
(Rafllcs), of Sumatra ? Oi 0. pusiJla, iiohia, I have seen inore .spe- 
cimens from S. India, tvhero perhaps it co-oxists with the large 0. 
rewa ; and both cupiroa and pmilla arc very likely to inhabit the 
mountains of C(!ylon. Qrauculas LayariU, nobis, (papuensis apud 
Sykes,) of S. India and Ceylon, is very di,stinct from O. macei of 
Bengal, &c., much smaller, with the wings strongly handed under- 
neath. The Malayan G. javensk is a miniature of G. macci, of the 
same small size as G. Layardi. As many as four races have been 
confounded under Fycwmlua jocosus, (L.,) a name which must ho 
retaiiied for that of China, which I have not seen. The Bengal bird 
will stand as emena of Shaw (yiyrrhotis, Hodgson). The Tenasseriin 
and Penang race is mnnticohis, M’Clclland. Tliat of S. India will he 
named by Gould, and it has no white markings on the reotrices. In the 
Zoological Gardena are apparently two new species of Pheasant. One 
is a female, of a duplicate race to nycthemerus, being of the true silver 
Phea.sant type. The other is a male ; very like fmeatas of Burma ; 
hut the markings of the upper parts more resemble: tlio.se of nyeihe- 
niortis ; it has no white along the , ridge of the tail, and no white 
Btreaks on the flanks. Some think it a hybrid ; hut, if so, it can 
only he between iwicatiis and nycthemerus. The tail, however, is 
shaped exactly as in the former, whereas it should he considerably 
more lengthened, if the bird had nycthem&rns for one parent ; and its 
legs also should in that case be larger, and shew some trace of the , 
crimson colour of those ol nyeChemems. I am, therefore, dispo, sec! to 
consider it as a true wild race of Kallij, prohahly from some mprb; 
eastern pmt of the Indo-Chinese pehinsula; ^ . 




Meteorological Observations, ^ 

Ah.mu4 of tie BesuUs of tie Rourlg Meteorologioal^ 

taken at the Surveyor Genercd's Olhee, a ou a, 

in the month of Septembert I860. 

Latitude 22° 33' 1" Norlh. Longitude 88° 20' 34" East. 

H,.i.d.t of ti.e Ciaten, of the, Standard Barometer above the Seu-level. IS ft. 11 in. 
^laily Meaua, &e. of the Observations and of the Hygrometrical elements 
de-iiendent thereon. 


Date. 


c <u 


Max. 


Min. 


1 

2 

8 

4 

6 

6 

7 

8 
9 

10 

11 

12 

13 

14. 

15 

Ifi 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 


Inolies. 

29.646 

.680 

.663 


.699 

.620 

.673 

.639 

580 

.680 

.670 

.601 

.669 

.756 

.770 

.733 

.702 

.689 

.686 

.656 

.624 

.646 

.673 

.723 

.784 

.800 

.761 

.707 

,696 

.718 


Inoiios. 
29.706 
.727 
.725 
.692 
.665 
,701 
.728 
.696 
.638 
.620 
.629 
,667 
.745 
.809 
.833 
.806 
.772 

.759 
.751 
.713 
,670 
.696 
.727 
.789 
.838 
,855 
,832 
.784 
.764 
.780 


Tnclms. 

29.596 
.625 
.584 
.551 
.527 
.566 
.604 
.553 
.613 
.619 
.614 
.545 
.614 
,701 
.694 
.634 
.619 
.584 
.603 
.684 
.649 
.604 
.630 
.676 
.727 
.732 
.689 
.638 
.635 
.660 


orneter 

.0 

A 

'y- 



p 


c 

Diir. 

V 

Inolics. 



Range of tlie 'rempera- 
ture during the day. 


0.109 
.102 
.141 
.141 
.138 
.135 
.124 
,143 
.125 
.101 
.115 
,122 
!i31 
.108 
.139 
.172 
.153 
.175 
.148 
.129 
.121 
.092 
.097 
,113 
■111 
.123 
.143 
.146 
,119 
.120 


Max. Min, 


0 

85.2 

83.0 

84.5 

8.t.4 

85.2 
84.5 

85.4 

82.3 

81.3 

81.5 

81.7 
81.0 

78.5 

79.3 

83.4 
85,2 

86.7 

87.1 

86.6 

83.8 

85.2 
86 4 

85.5 
84 0 

84.9 

, 86.8 

86.1 

85.8 

85.3 

86.6 


0 

87.7 

88.8 

89.8 

89.4 

89.8 

88.0 

91.8 

84.8 

83.8 
85.0 

86.4 
86.6 
81.2 
84.6 


0 

83.4 

79.2 
81.0 
81.8 

81.4 

82.2 

82.4 

80.4 
79.6 
80.2 
79.6 
78.2 
76.8 

75.4 


Dill'. 


88.6 

78,6 

10.0 

90,3 

80.4 

9.9 

91.4 

81.8 

9.6 

93.0 

83.2 

10.8 

92.8 

82.4 

10.4 

89.0 

79.0 

10.0 

90.4 

81.1 

9.3 

90.2 

80,8 

' 9A 

89.6 

82,2 

7.4 

88 6 

79,2 

10.4 

91.2 

79.2 

12.0 

91 .6 

, 81.9 

9.7 

90.7 

83.2 

8.5 

90.4 

82,2 

8.3 

90.6 

83.4 

7.2 

91.8 

83.2 

.8,6 


0 

4.3 

9.6 

8,8 

7.6 

8.4 

5.8 
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^Meteorological Observations, 

Abstract of the Itesults of the Ildurh/ Meteorological Ohservations 
talcen at the Survet/or Oenerars Office, Calcutta, 

■ill the month of Septciribcr, 18 G 5 . 

Means, „f t|,„ Observations a,,.1 of tl.o Hygnnoetrieal elan, eats 

li ej I eiuien t thereon.— 
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Abstract of the Results of the Ilourljf Meteorological Observations 
tahen at the Siirvei/or Qeneral’s Office, Calcutta, 
in the month of Sejilemlicr, 1SG5. 


Hourly aieiius, &o, of the Ohsei-viitions ami of the Hygrometncol olomioits 

tliereon. 
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The Mean Tloiolvt of the Baroraetev, as liltowiao the D17 and Wot Bulb Pliw- 
inometei' Meatifl derived from the Obsoryations made at the seyoi'iil lipinii. 
during the month. : ■.’.'■i 


iv Meteorological Observations. 


vihsfrnc/ of f he Resnlts of the Hourly Meteorological Observations 
taken at the Surveyor QeneraVs Of ice, Calcutta, 
in the month of Saptemher, 1866. 


H»nrly MonnSj ^!^c. of tiits Observiitions imd of the Hygrometr’ieHl elements 
dependent thflceim. — f Continned.J 
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AU the HygroineteUml olomoiits are computed bj the Greenwich Constants. 
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Meteorologieal Observations. 

Alstrael of the Results of the Hourly Meteorological Ohservatiuns 
taken at the Surveyor General's Office, Oulcutla, 
in the month of Septemher, 1805. 
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Mefeorohffieal Ohservnttons. 

Ahstraol of the lieevlts of the Hoiirh/ 'Moteorolor/ionl Ol/sermllons 
taken at the Survet/or QenemVx Office, Oahutta, 
in th: month of Ficffemherj lSGii. 
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Ahstract of the Results of the. Hourly Meteorological Observations 
taken at the Surveyor General's OJtce, Oalouftii, 
in the. month of Scptonibm-, 1865. 


MoN'i'irxY Ejssums. 

Moim liciglit of tlio Bai’ometop for tl)6 month, .. .. 

Max. liaiglit of the Baroinotor oeoim-ed at 10 A. M. on the 26tli, 
Min. Insight of tlie Baronietor oBam-roil at 4 P. M, on tho 9tli, 
tExtremc ramge of tho Bavoinetep iluihng the month, 

Mean of tho Daily Max. Ppossiu'os, .. .. ,, 

Ditto ditto Min. ditto, .. .. .. 

Mean daily range of tho Barometer dm'iug tho month. 
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Mean Dry Bulb Thermomoior for tho month, . . 
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81,2 

03.0 
75.4 

17.6 

80.0 

80.7 
8.3 
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Goal puted Mean Dew-point for tho month, .. .. ,, 7S.3 

Mean Dry Bulb Theriuomotor above computed Moan Dew-point, 6.0 

Inches 

Moan Eliiatio force of Vapour for the month, .. , 0.946 


Troy grains 

Moan Weight of Vapour for the month, . .. .. 10.13 

Additional Weight of Vapour retjuired for eomploto saturation, .. 2.11 

Mean degree of humidity for tho month, complete saturation boingunity, 0.83 


Bnined 21 days, Max. fall of rain during 24 houvBj 
Totalamount ofrain during the month, .. js. . s 
Brevfliluig direction of the Wind,; 


Inches 
.. 2 30 

.. 10.36 


Meteoroloiiical Ohsermhons. 


Al/x/raet of the liesults of the Hourly Meteorolofieal. Ohservutions 
taken at the. Surveyor General's Office, Caloulla, 
in the month of Sqjtemher, 1805 . 

MoN'l'Ill,! Eesults. 

Tdblos showing (ho number of ilays on n-liicli iit a given boiti' an;' piirtioiilar wind 
ble.Wj together witii the iimni)e.r of iliiys on wliich at tiie siime iiuur, 
when any jiarlioulur wind was blowingj it rained. 
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Metcoroloifical Observations. i x 

Alnitriicf of the Ecsiilts of the lEourly Mcteorolofml Ohienuilioiw 
taken at the Btirveyor QeneraVs Office, Calcutta, 
in the month of Odoher, 1805. 

Latitude 22° 33' 1" North. Longitude 88° 20' 31" Hiiat. 
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Mt^feorologioal Ohsermfionsi. 


Ahh-aef of the RemVii of the Hourly Meteoroloyical Ohsenmliom 
taken at the Buneyor GimeraVs OJ/hm, Oulcnlla, 

■in (he month, of Odoher, 1SG3. 

Djilly Means, ikn, of the Observations suul of the Hygroineti'icalelementt' 
(U}j»emleiit tliercon. — fConiinued.) 
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Abstrnef of the ^Results of the ITourh/ Meteorolojiioal Ohscn'ntwns 
talcen at the Survegor General's Office, Calcutta, 
ill the month of October, 1805. 

Hourly Meons, &e. of the Observations nml of the Hygrometiical elements 
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Meteorological Observations, 


Abstract of the Jlcsulls of the, Ilonrlg Meteorological Observations 
talmn at the Hiervegor QeneraVs Office, Oulcutta, 
in file month of October, 1805. 

H(HU'ly MoniiRj (V.o. of'tlio Observiitions and of the Ilygvometi’icfil elements 
(Icjunulciil thereon . — (ContimieiLJ 
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Meieoroloifieal Olservations . siii 

Ahstract, of fJie 'Remits of the Sourly Moteorohgiaal Olservutions 
taken at the Surveyor General's Office, Calcutta, 
in the month of Ocioljcr, 18G5. 
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Ahstrcwt of tlin Results of the Hourly Me.te.oroloyie.al Oh.serwdions 
taken at the. Surveyor Oenered’s OJlee, Galeidta, 
in the month of Ocloler, 1865. 
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>;vi Heteorolor/iml Ohsenafions, 


Ahslrru;! of ilto BnsnUs of (he Jlourh/ Aleteorolor/ical Oheervafions 
tal'dn a( (ha i^lnruei/or Greneral’s Ofloe, Oaleulta, 
in the month of October, 18G5. 

SI OUTItlA' llESUKCa. 

Tfililcis sliowing tlic huiviIhu' of iliiye on which nt a given lioui' any iiarticnliif wind 
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wlicn any pni'l.ii:iiliii' wiiul waa hloning, it I'liincii. 




Mefeorolo/jwal Olmnmfioas. 


Ahtract of the Results of the Hourly Meteorolofoal Ohservalions 
taken at the Surveyor General's Office, fialcutta, 
in the month of Novemher, 18(55., 
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Ixxxii Mrteorological Ohservations, 

Abstraut of the, linsitUn of the Hourly Hcteovol oyical Olsenxt/ioKS 
tulcen at the Survnyor Gcueral's Office, Gulouita, 
in the month of Novcmhtr, 18G5. 

Dialy Meiuis, &t!. of tho Observiitioiis iiiiil of tho Mygrometrical elements 
OepeudeHt tliereon. — (Continued,) 



All the Hyffrometrieal elements are coiuniited by tlie Q-reonwicli Ooustaiite. 


MeteorohgiealOUe.rmHom. kxviii 

Mstmol of the ItesuJts of the Hourly Meleorolorileal Ohservnlious 
taleen at the Surveyor General’s Of lee, Oalouttu, 
in the month of Novemher, 1805 . 


Houi'ly Means, &o. of the Observations and of the Ilygrometricnl ohnnenta 
dependent tiiereon. 
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78,4 

64.0 

■ 

3 

.937 

.084 

.709 

.316 

71.4 

77.8 

63.4 

14.4 

4i 

.920 

.081 

.773 

.308 

70.7 

70,8 

62.6 

143 

6 

.989 

.089 

.778 

.811 

70.1 

76.3 

61.6 

14,7 

6 

.934 

.100 

.800 

.800 

09.6 

75.6 

61.6 

Ml 0 

1 

.978 

■ .120 

.815 

.311 

70.0 

76.2 

61.6 

Id- (3 

8 

30.001 

.140 

.830 

.310 

72.8 

79.0 

66.0 

14.0 

!) 

.021 

.16-4 

.852 

.312 

76.0 

88.0 

07.7 

15.3 

10 

.019 

.101 

.801 

.300 

78.9 

84.6 

71.2 

13.4 

11 

29.998 

.140 

.838 

.303' 

81.0 

86.4 

74 6 

11.8 

Noon. 

.900 

.113 

.811 

.302 

82.5 

86.2 

70.0 

9 fj 

1 

.934 

.074 

.708 

.800 

83.5 

86.8 

77.2 

9 6 


.910 

.030 

.7,40 

.310 

84.3 

87.8 

77.0 

10 S 

3' 

.897 

.034 

.739 

.295 

84.1 

88.3 

77.0 

ll.S ’ 

<1 

.893 

.035 

.7.32 

.303 

S3.0 

87.0 

76.S 

lO.S 

s 

.904 

.039 

.747 

.292 

81.5 

86,2 

7S.0 

11.3 

6 

.915 

.035 

.757 

.298 

79.3 

83.8 

72.8 

11.0 

7 

.983 

.067 

.776 

.291 ■ 

77.8 

83.4 

70.5 

11.9 

8 

.932 

.091 

.801 

.290 

76.6 

81.8 

09.2 

13.6 

0 

.960 

.111 

.811 

.300 

75.5 

80.8 

67.9 

12.9 

10 

.970 

.109 

.815 : 

.294 

7-4.5 

79 4 

67.0 

' 12,4:. 

.11 

.906 

. 

.104 

.810: 

.294 

73.0 

79.3 

60.2 

13.1 ; 


The Mean Height of tlie Baromotor, an. likewise the Dry anti Wet Btilh Thot'." 
inoln#;Br Moans are derived from the Observations made at the BeVeral heHl» 
nunng.the iiionth. . ; , , 1; : ''i' ::-V' 


Ixsxlv Meieoi'ohgical Ohsorvatiom. 

Abilraot of the ItnsiiUs of tlio Hourly Mcteoroloyical Olseriiations 
taken at tho Hunoyor QeneraVs OJ/loo^ Onlcutta, 
in the month of Novcmlm', 18G5. 

Huui'lj Muans, Sjc. of tlie Observotions aiul of the Ilygrometrioal elements 
(topemlent thereon. — (Contimied.J 
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Mean Elastic force of j 
Vapour. 

Mean Weight of Va- 
pour in a Cubic fooE 
of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Hu- 
midityj complete satu- 
ration being unitj , 


0 

0 

0 

0 

Inches. 

Troy gra. 

Troy grs. 


Mi(T- 

niglit. 

flS.G 

4.7 

64,8 

8.5 

0.G13 

6.71 

2.13 

0.76 


fi7,y 

4.7 

64,1 . 

8.5 

.599 

.55 

.11 

.76 - 

'2'.' ^ 

97,4 

4.7 

63.6 

8.5 

.590 

.45 

.08 

.■76 

SI: 

69,9 

45 

63.5? 

8,1 

.584 

.41 

1.01 

.77 

4 

69,4 

4 3 

63.0 

7.7 

.678 

.35 

.83 

.78 

B 

66,0 

4,1 

62.7 

7.1, 

.572 

.30 

.7)3 

.79 

6 

6,5,6 

4.0 

62.4 

7.2 

.607 

.24 

.66 

.79 

7 

65.8 

42 

62.4. 

7.6 

.567 

.23 

.77 

.78 

8 

; 66.9 

S.9 

02.3 

10.6 

.563 

.15 

2.66 

.71 

9 

6S..1, 

7.9 

62 2 

13.4 

.670 

.20 

3.40 

.65 

10 

69,4 

9.5 

62.7 

10.2 

.572 

.19 

4.28 

.59 

11 

70.2 

10.8 1 

G3.6 

18.4 

.570 

.14 

5,00 

.55 

Jfooir, 

70.7 

11.8 

62.4 

20.1 

.567 

.08 

.56 

.63 

1 

70.9 

12.6 

02.1 

21.4 

.561 

.01 

.99 

.60 

2 

71.5 

12..8 

62.6 

31.8 

.568 

.07 

6.21 

.49 

3 

71.0 

13.1 

61.6 

22.3 

4555 

6.94 

.27 

.49 

4 

70.0 

13.1 

62.4 

30.6 

.667 

6.06 

5.76 

.51 

B 

7l.!l 

10.2 

04.2 

17.8 

.601 

.46 

4.85 

.57 

6 

71.6 

7.7 

66.3 

ISi.l 

.642 

.93 

S.66 

.65 

' -7 : ■ 

71.3 

6,5 

66.7 

11.1 

.653 

7.07 

.06 

.70 

8 : 

70.7 

5.9 

66.6 

10.0 

.651 

.07 . 

2.70 

.73 

9 

70.1 

5.4 

66,3 

9.2 

.644 

.02 

.44 

.74) 

10 

69.5 

6.0 

66 0 

8.6 

.6.38 

6.95 

.23 

.76 , 

111 

68.9 

■I..7 

6B.6 

8.0 

.630 

.89 

.04 
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All the Hygroiiibtrical olemonts. m-o computecl by the GraeBwioh CouBtantB, 


irotooroloffical Ohservations 


'Ixxxv 


AMract of the Bemlts of the Jloiirl;/ Meteorolor/ical Ohservations 
taken at the Surveyor QeneraVs Office, Qaluulta, 
in the month of Novomhor, 18G5. 

Soliu' Eudiatiou, A¥on.tliev, &c. 
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Pi'cyniling direction 
of the ■VYiiid. 
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0 

Indies. 


'1 

133,0 

. • • 

N. 

y 

137.8 

... 

N. & N. W. 

3 

141.8 

... 

N. &N. W.& W. 

4 

138.7 

... 

N. & N. W. 

G 

141.0 

... 

N. & N. W. 

0 

140,0 


N.&N. W. 

>! 

140.3 

,,, 

N. W. & N. 

8 

13S,0 

f* 

N. W. & N. 

8 

181.8 

"• 

N. & N. W. & W. 

10 

120.0 


N. 

11 

139.0 


N. 

12 

181.0 

... 


13 

139.9 

... 

N, 

14 ' 

146.4. 


N, & N. E. 

15 

134.8 

... 

N. 

If) 

136.2 

... 

N. 

17 

137.0 

,,, 

N. 

18 

139.0 

• i. 


19 

139.4 


N", 

20 

141.0 


■K". 

21 

135.0 

»». . 

N. & E. 

23 

130.0 


N, &H. 

33 

135.0 

»■« 

N. W. &N. &E, 

34 

, 136.2 

»«9 

,N, ' ■ 

2'3 

133.4 


N. 

20 

i : 127.0 


N, „ ■ 


Goneral Aspect of the Sky, 


M. 

xi to 1 p. It. olear aftei'vvaftla. SHcUtlv 
*'ogSy f™'*' 0 to 11 V, M. ’ ^ 

OUiar to 10 A. M. X- j jtj; nj Jq 3 i>. jj clear 
attoi'wavfla. 

Olcav to noon, Soatd. o; to S p. m., dear 
afterwai'tla. 

Clear to 6 M. oj t„ g p_ 
warcla. 

Clear. Slightly foggy at mianiglit. 

Clear. 

Cloar. 

Clear to 6 A, M. M to 6 p. m,, oloar after, 
■wards. 

ni to 8 A. M, V.i to 6 i>. ji., clear after;, 
■vyards. 

M ncarty the whole day. 

Vo i to 6 r. M,, clear uftenvarda. ! : 

Soatd. M to G A. M, light oloncls to 11 a, m. 
M to 5 r. w., clear afterwards, , 

Clear to <t a. M., olonds of dilfcrent Idndr 
to Noon, Ni to 6 p, m„ oloar aftorwardB, 

Clear to 4 A. Jl. Soatd. \i to 6 r. m., dear 
aftorvvards. 

Clear to 10 a. m,, Wj to t p. oloar aftor- 
wards. 

Cleai’. 

Clear. 

Clear. 

Clear to 6 A. M. Soattl. M 1:6 R p, jt., oloar 
nfturwarcla. Slightly foggy at 0 & 10 . 
p, ir.' 

Clear. Slightly foggy to 1 a. M, 

Gloari 

Clear. 

Clear to 5 a. m. Soatd. M to 6 P. M,, clear 

' aftorwardB. 

Clear to 4 a. M, Soatd. M afterwards. 

Clear to 3 a, m, Ni al'torwards. , 


/ Ni Cirri, — i Strati, rif Cumulij, Vi 0m'O-»U'»U, “-i Ouuudy.Btrali,:N%„i : 

Vvi Cirro-ouiiiuli. i IN'., 
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3IcteoroJofjlcal OhmnHt tio ns. 


Abutract of the lx, emits of tlie llourhj Motcorolor/leal Olscrmtiom 
taken al tie Buriwyor General- s Office, Calcutta, 

in the mo7iih qf Noveinl)nr, l^i^w, 

Solar lltuliaiion, Woaihor, Arc, 


^ I Provalimg (lirocUon 
.3 .2 P t)i' ilio Wind. 


Goiieval Aspect of tlio Sky* 


27 

12i).0 

... 

N. W. & N. 

28 

180, r> 

... 

N, VV, & W. 


180,0 


w. 

sii 

:ia8.8 


w. 


\i lo 1 A. K. fdear to 5 a. tod w .Mi, 
clear afterwards. Bli^ditly foygy at 7 

V. M. 

Clear to 5 A, M. M to 7 i*. m., dear aftor« 
wai'ds. 

Clear. Slightly foggy at 1 a. m. 

Oioar. Sliglitly foggy at 10 i’. ai<, 





Meteorological Ohsermtions, Ixxwii 


Ahstraet of the Eesults of the TTourhj Meteorological Ohservations 
taken at the Surveyor General's Office, Calcutta, 
in the month of Novemher, 1865 . 


MoNTTItT EESBiTS. 

Moan lioiglit of tlio 11 ai'omotcr for the month, .. .. 

Max. height of the Biivomotcr ocmvmiil at 0 A. M. on the 19th, 
Miu. height of the Barometer occim-cd at 4 p. sr. on the Ist, 
of the Barometer during the month, 

Moan of tho Baily Max. PreaBures,.. .. 

Ditto ditto Min. ditto, .. ,, • 

Mean daily range of the Barometer during tlm month, 


Inches 
20.<)50 
.. SQ.KM 
.. 39,732 

.. 0.432 

.. 30.023 

.. 30.890 

.. 0,133 


Mean Di'y Bulb Tliermometer for tlie month, .4 .. ,, 70.4 

Max. Temperature oocurred at .3 l>. M. on the 3rtl, .. ,, 88.3 

.Miu. Temperature ooourrod at 0 & 7 a. m. on the 2Sth & 20th, .. G,l:.8 

.R’iroJiO of tho Tomporatiiro during the month, ,, ,, 26 8 

Mean of the daily Max. Tomperaturo, 8J-.4i 

Ditto ditto Min. ditto, .. .. .. 69.5 

Mean daily range of the Temporaturo during the month, .. li.a 


Moan Wot Bulb Thormoraoter for the month, .. 

Mean Dry Bulb Thermometer above Mean Wot Bulb Tliermometer, 
Computed Mean Dew-point for the mouth, .. .. 

Mean Dry Bulb Thermometer above ooinputed Mean Dew-point, 

Mean Elastic force of Vapour for the month, ,, 


69.1 

7.3 

640 

,12.4, 

Inches 

0.697 


Troy graina 

Moan Weight of Vapour for the month, .. 8.49 

Additioiml Weight of Vapour required for complete saturation, , 8.23 

Mean degree of humidity for the month, oomplete saturation being unity, , 0.67 


Rained No days. Max. fall of rain during 24 hours, 
Total, amount of rain during the. nionth,;. . : ,, 

igrevailing: direction of the Wind^ ;» 


f'liidhea' 

Nil. 

.. Nil, ; 


Ixxxviii Mcteorohijical. Ohscrvalwns. 


Ahstfdof. of tlia Sflsulfs of the Ifom-li/ M/iteoroJor/ioal Ohservnlions 
taken at the, Survej/or G encritV a OJJlee, QalcuUa, 
in the month of Novcmher, 18G5. 

MoNI'HM EeSTTIiTS. 

I’aWea sliowing tlio number of cfnys on wbich iit a given hoiir nnyparticulfir wiiid 
blew, togetlif.r wil.li tlie munber of ditya on wbioh at the siime liour, 
nbeu any particular wind was blowing, it ruined. 
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Mateorologieal Ohservations, Ixxxix 

Alstract of (Its Besults of the Hourly Meteorohyieol Ohun'miHons 
taken at the Surveyor General's Office, Caloutta, 
in the month of Decemher, 1805. 

Latitude 2‘i° 33' 1" North. Longitude 88“ 20' 31" East. 

Height of the Ci-stem of the Standard Barometer above the .Sea-level, 18 ft. 11 in. 


Daily Means, &c. of the Observations and of the Hygroniotricul elementa 
dependent thereon. 


Pate. 

'o fe , ■ 

XJ <a 

4> ^ 

kfi OS O 

fa <M 

c « 2 

S3 .S3 
tu w 

Range of the Barometer 
during’ the day. 

£ 

bi 

§ 

5 

Range of tlie 'reiiipera. 
turo during, the (lay. 


Min. 

Dili’. 

Max, 

Min, 

Dili’. 


Inolios. 

Incdies, 

Indies. 

Iiudies. 

0 

0 

0 

0 

1 

29,970 

29.049 

29.906 

0.1.13 

73.9 

83.5 

05,1 

18.4 

2 

.98.1, 

.051 

.928 

.123 

73.7 

82,6 

66,0 

].(>.{} 

8 

30.011 

.079 

.955 

.124 

75.3 

85,0 

67.1 

18.2 

4 

.020 

.114 

.960 

.154 

74.9 

83 6 

67.8 

luiS 

5 

29.990 

.071 

.929 

.142 

71.0 

82.2 

0S.2 

U.O 

6 

30.031 

.093 

.98.1 

.109 

72.8 

81.4 

til.S 

16.8 

7 

.013 

.098 

.957 

.111 

72.9 

81.8 

65.0 

10,8 

8 

29,972 

.051 

.927 

.121 

75.3 

S3.4 

09,1 

,11.0 

9 

30.010 

.090 

.964 

.126 

74.3 

82,3 

67.8 

11.4 

10 

.0*12 

.134 

.995 

.1.39 

69.9 

78.8 

61.4 

17.1 

11 

.090 

.104 

.975 

.189 

67.6 

76.3 

59,5 

16.8 

13 

,062 

.104 

30.005 

.I-IO 

61.9 

74.5 

56,8 

17.7 

li) 

.029 

.107 

29.950 

.157 

60.3 

76.2 

53,0 

113.2 

Id, 

.0.54, 

. .139 

.993 

.1.16 

67.1 

77..1 

58.6 

1S.S 

15 

.069 

.150 

.995 

.155 

C8.3 

77.8 

60.0 

17.8 

If! 

,053 

.130 

.997 

.133 

6S.3 

77.8 

60.2 

17.6 

17 

,001 

.103 

.985 

.118 

68.3 

78.7 

60.0 

1S.7 

18 

.021 

.082 

.971 

.111 

69.0 

79.0 

60,6 

18.4 

19 

.037 

.113 

.974 

.133 

69.5 

79.4 

: 60,2 

19.2 

20 

,092 

.18.3 

30.048 

.137 

70.4 

80.6 

61.5 

19.1 

21 

.101 

.172 

.043 

.129 

72.0 

83.6 

62.S 

19,8 

23 

.120 

.196 

.064 

.133 

71.9 

81.2 

63.6: 

17 6 

23 

.101 

.178 

, .043 

.135 

71.0 

80.4 

62.8 

17.6:. 

, 2.1, : 

^ .068 

.139 

.005 

.131 

71.7 

81.0, 

64,3 

16.7 

t25. 

.060 

.156 

29.975 

.181 

71.9 

81.8 

63.8 

IB.O " 

29 

.015 

,096 

.910, 

.156 

. 73.7 

83.0 

0::!..8 

17.2, 

27 

29.97-1. 

.052 

.909 

•I-IS 

74.2 

81.7 

67.0 

14.7 

"28 

.940 

.016 

.883 

.133 

72.8 

81,0 

66.5 

14.5 

29 

30.011 

■ .070 

.965, 

.105 

71.5 

76.2 

68,4 

, ,7i8:. 

30 

.050 

.1.16 

, '#976, 

:.170 

68.1 

74.0 , 

: G3,B 

12.0: 

31 

,035 


.966 

. ,168 

68.5 

; 78.0 

OO.O: 

18.0 


'I'lio Mean Hoiglit of the Barometer, as lilcewise the Dry and Wet Bulb Tlier. 

mometor Moans are dottved from the hourly ;Obaei;.y.atipn.s. )aiftd«. :d;iivijig;tho. day, . 




.Meteorological Ohserda lions. 


:se 

Aliirucl of flio llcsiilts of the Hourly Meteorological OhsemiHons 
taJctm at the Surveyor General's OJjlce, Oaloutta, 
in the month of Bccmiber, 1S65. 


Duily Menus, &o. of tlm Observatioiifl anil of tlie Ilygrometrical elements 
liepenilcnt thereon. — f Continued, J 


Diiho. 

Mean Wet Bulb Ther- 
mometer. 

Dry Bulb above Wet. } 

! 

1 

Computed Dew Point, j 

H: 

P 

V“ 

o 

AS 

a 

jQ 

«.‘e 

. o 

Q 

Mean Elastic force of ! 
Vapour. 1 

1 

Me'an Weight of Vapour 
in a Cubic foot of air. 

Additional Weight of Va~ 
pour required for com - 
plete saturation. 

Mean degree of Humi- 
dity, complete satura- 
tion being unity. 


0 

0 1 

0 

o 

Tnolios. 

T. »T. 

T. (?r. 


1 

66.2 

0.7 

60.8 

12.1 

0.5.37 

5.88 

2,85 

0,67 

a 

68.3 

4.4 

64.8 

7.9 

.613 

6.73 

1.96 

.77 

s 

67.8 

7.4 

62.6 

12.6 

.570 

,20 

3.17 

.66 

ft 

08.0 

6,9 

63.3 

11.7 

.682 

.33 

2.95 

.68 

5 

CS.9 

5,1 

65.3 

8.7 

.623 

.81 

.23 

.75 

6 

60.2 

0.6, 

60.9 

11.9 

.539 1 

5,90 

.81 

.68 

7 

65.9 

7.0 

00.3 

12 6 

.528 

.78 

.95 

.06 

8 

70,1 

5.2 

66.5 

8.8 

.048 

7.06 

.S-Ji 

.75 

9 

1 60.1 

8.2 

60.4 

13.9 

.6,30 

5.78 

3.84 

.(33 

10 

I 61.5 

8.4 

54.8 

16.1 

.440 i 

4.83 

.15 

.01 

11 

58,9 

8,7 

51.9 

16.7 

i398 

.40 

.04 

.59 

13 

67.4 

7.5 

51.4 

13.6 

.393 

.35 

2.50 

.64 

13 . 

69,9 

6.4 

54 8 

115 

.440 

.86 

.29 

,63 

14 

61.0 

6,1 

56.1 

11.0 

.459 

5.09 


,70 

15 

62.6 

5.7 

68,0 

10.3 

,489 

,40 

.20 

.71 

16 

63.0 

6.3 

57.0 

11.3 

.473 

.23 

.38 

.69 

17 

63.0 

6.8 

57.0 

ll.S 

.473 

.23 j 

.38 

.69 

is: 

63.4 

6.6 

57.1 

11.9 

.475 

.23 

.53 

.67 

19 

62.7 

6.8 

57.3 

12.2 

.478 

.26 

.63, 

.67 

20 

63.8 

6,6 

58.5 

11.9 

.498 

.47 

.63 

.68 . 

21 

64.8 

7.2 

59.0 

13.0 

.600 

.54 

' .96 

.03 

33 

65.3 

6.6 

60.0 

11.9 

.623 

.73 

.75 

.68 

33 

05.0 

6.0 

60,3 

10.8 

.527 

.78 

.47 

.70 

24 

05.8 

5.9 

61,1 

10.0 

.548 

.95 

.48 

.71 

25 

60.8 

5.1 

62.7 

9.2 

.572 

6.27 

.21 

.74 ' 

36 

67.5 

5,2 

63.3 

9.4 

.584 

.39 

.29 

.74 

- 37 

68.5 

6.7 

04.5 

9.7 

.607 

.62 

.47 

.73 

28 

68.5 

. 4.3 i 

65.1 

■ 7.7 

.619 

.78 

1.93 

.78 : 

39 

67.9 

3.6 

65.0 

6.5 

.017 

.77 

.61 

.81 

30: 

62.1 

6.0 

57.3 

10.8 

.45'8 

5.27 

2.28 

.70 

31 

61.8 

6.7 

56.4 

13.1 

.464 

.11 

.64 

.07,; 


AU tlie Hygvometrical elemeutB aeo s6:mi)Ut0d;l)y tlie Q-yepmtiolr Ponatnita, 


Meteorological Gbaervations, xc! 


Abstract of the Hesults of the fTourlg Meteorological Ohcerdations 
taken at the Survegor General's Office, Oalcutta, 
in the month of JDecomhcr, 


Hourly Means, &c. of the Observations and of the Hygrometrical elGineuts 
dependent thereon. 



03 

o . 

1 Range 

of tJie Bai‘oifii,eter 

u 

'a 2i 

I llunc 

re of the To 

inpcraturo 

Hour, 

.1" p3 

a 1 ® 

for each hour during 
tlie month. 

PQ g 

5 

rk ff 

for 

each hour during 
tlie munth« 






Q £ 





01 « 
a3 jg w 
(U '4-9 «9 

Max. 

Min. 

Diir . 

C 2 

Max. 

Jlin. 

Dill ’. 











Inoliofl. 

Indies. 

Iuclio.s. 

Inelios. 

0 

o 

0 

0 

Mid- 

nijjlit. 

30.035 ' 

30.153 

20.054 

0.199 

67..3 

72.8 

60.8 

12.0 

"1 

.028 

.148 

,930 

.212 

66.5 

72.8 

50 .S 

13,0 

2 

.020 

.1 33 

.012 

.221 

66.0 

72.2 

50 0 

13.2 

3 

.012 

.121 

.005 

.210 

65.3 

72.0 

68.8 

13.3 

4 

.010 

.107 

.888 

.219 

64.6 

71.2 

68,4 

13,8 

5 

.021 

.111 

.809 

.215 

64.1 

71.0 

68.0 

13.0 

6 

.036 

.120 

.910 

.216 

63.6 

60,4 

57.0 

13.4 

7 

.058 

.146 

. 0'15 

.200 . 

63.5 

7 o.o 

56,8 

18.2 


.087 

.171 

.991 

.183 

66.3 

72.3 

60.4 

11.0 

9 

.100 

.104 

30.005 

.180 

60.8 1 

75.3 

6 . 3.0 

12.3 

10 

,111 

.100 

.010 

.180 

73.8 

70.2 

67,8 

11.4 

n 

.002 

.183 

.004 

: .178 

75.8 

81.8 

71.0 

i 10.8 

Hoon. 

.058 

.144 

29,974 

.170 

77.7 

, 83.0 

72,3 

10.8 

1 

. 02 '^ 

! .116 

.030 

.180 

79.0 

84.7 

74.1 

10.6 

O 

29.095 

.088 

.007 

.181 

70.0 

85,6 

74.3 

i : i .4 : 

3 

.080 

.066 

.887 

.170 

79.0 

84.8 

74.5 

10.3 

4 

.970 

.004 

.883 

.181 

78.5 . 

83.5 

73.4 

10.1 ' 

r > 

.085 

.007 

.886 

.181 

76.9 

81.3 

71.8 

0.5 

6 

, .006 

.084 

.901 

.183 

7 t .3 

, 78.3 

6 S ,2 

10.1 

7 

30.011 

.104 

.924 

.180 

72.3 

76.3 

66.0 

10,8 

8 

.030 

.123 

.053 

.170 

71.0 

75.3 

( 35.0 

1 ( 1.2 

9 

.013 

.150 

. tl 74 . 

.176 

(iO.S 

74 1 

63 . 4 , 

1(»,7 

10 

.018 

.150 

.079 

.130 

68.8 

78 8 

62.6 

11.2 

11 

.O'll 

.157 

.072 

. 185 -: 

. 

68.1 

. f 

i 

Vd.O 

61.8 

■ 11 , 2 , 


The Moan Heiglil of tlio .Biii’omoter, ae likeveise tlio Di’y’ and Wef Bull' 
iiioineter Mtmns are derived: from tlio : Ohsorvations made at the aovwal liouva 
during the inontk,' it 
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Meteorological Ohservations. 


Aldract of the JiesuUs of tlie Hourly Meteorological OhsermUons 
lahm at the Surveyor QeneraVs Office, Gahutta', 
in the mmili of Deceniber, 1865. 
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Ahstract of the Results of the Hourly Meteoroloyical Ohservatiom 
taken at the. Siirvm/or General's OJ/ee, GalcuUa, 
in the month of Dcenmler, lSCe5. 


Monthly Eesults, 

Mean lioiglit of the Earoraetor for tho month, .. .. 

Max. lioiglit of tho Baromotoi' ocouvrecl ot 10 A. M. oii.tlio 22ncl, 
Mill, height of tho Barometoi- oecim’ccl at di r. m. oil the 2Sfch, 
JSMreme range of tho Bavoinoter thu'ing tho mouth, . , 
Mean of tho Daily Max. Pi'osanres,.. 

Ditto ditto Min. ditto, .. 

Mean daily range of tho Barometec during tho month, , , 


Inehra 
.. 30,0K4 

.. 30.1 OG 

.. 2i).SSS 
.. 0.313 

.. 30.113 

.. 39.i)73 

.. 0.140 


Mean Dry Bvilb Tliormotneter for the inoutli, .. 

Max, Temperature ooourred at 2 i'. ii. on tho 3rtl, 

Min. Temperatnvo ooonrrod at 7 A. M. on tho 12th, 
Mvtreme range, of tlio Temporature ciiirmg tho month, 
Moim of tho daily Max. Toinporaturo, 

Ditto , ditto Min. ditto, .. 

Mean daily range of the Tezuperuturo during tho month, 


Mean Wot Bulb Thermometer for tho month, .. .. C4.7 

Moan Dry Bulb Thermomotor above Moan Wot Bulb Thermometer, 6.3 

Oomputod Mean Dow-point for the mouth, .. .. ,. 59 7 

Moan Dry Bulb Thermometer above ooinputcd Mean Dew-point, I1.3 

luolitia 

Moan Elastic force of Vapour for tho month, .. ,, 0.518 

Troy grains 

Moan Weight of Vapour for the mouth, .. .. .. 5,69 

Additional Weight of Vapour required for cornplote saturation, ., 3.56 

Meandegree of humidity for the month, complotesaturation being unity, 0.6!) 

, V' ' JlloliM'-- 

Eained Ho days. Max, fall of vo,in during '24 hduysy ; , . ; ,, s ; i Hil. 
Total amount Of rain during the jnonth,\,'.:'i;' ^ 

Brevailing direetion of tho Wind, .. ' ,, ,» JT. &TV. &S. 


85.6 

66.8 

28,8: 

801 

63:4 

16. 
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1‘AUT II.— PIIFSIOAL SC1ENG.13. 

No. HI— ISGG. 

Ewhmir, the TFus/e/'M Himalaya awl the A/yhan Moimtahw, a yedloykal 
liajier by .ALBJJii'r M. Visttcim'iiB, Esy., Benyal Mvdicat Boroice ; vnth 
a note t>n the Jhmh by M. Ebouaiib be Veuneeil, Memlm de 
VAcadimie des Sciunceii, Paris. 

(Oontimied from page 1U3.) 

Leaving witli regi'ot the Zeoawan spur, ivo will continue oni; 
exiiminivtion of the Zebanwan uiountain along its soulheni aspect. 
(See Map B.) (Section HI. on General Map.) 

We first cross a oonsiilevable mass of volcanic rocks, well stratified, 
and which we will not stop to describe, as they are shuilar to tins 
felspathic ashes, black slates and the amygxlaloid seen before. They 
present, however, a few layers of a coaracly cry,stalIiuo liinastonc, 
without fossils and interbedded with layers of ash ; some of this lime- 
(itono is quit? black and remarkably well cry.stallized in small crystals 
of jet-black spar. It would bo a vjdnable ornamental inarblo, if , found 
in .soino fiuaiitity. I have only seen it in thin and small patches^ 
accompanying an amygdaloidal dust-stone of fine texture, but much 
decayed and nearly as black as the limestone. Those patches of black: 
rook are ryell seen oii the .slope: of the long spurs which de.so6iid ; 
tow'ardstho S. from the highest summits of the Zebanwan. Tlio.se 
volcmiio rock.s dip oasteriy, auA theirjinchiiatiou is hot more than 20'h 


20 
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Having crossed a ravine, we arrive at tlie spurs over Zowoor, where 
we find the following beds along one section, from W. S. W. to 
■E. N. E. We begin with No. 4 of the Section : the Nos. 1, 2 and 3 
refer to the volcanic rooks and black limestone just described. 


rX Amygdaloirlal greenstone, dips E. S. B. 

5 2.,,, A.a1i intoi'bedded with thin beds of highly crystalline azoic limestone^ 

'■3. Ash interbedded with black ciystallino limestone in thin patches. 

A Amygdaloid ; dip E. S. E. 20®. 

6. Quartzite, wbito and stratified. It becomes gi'adnally sandy and coloured 

blue, yellow or grey in places, 15 ft. 

6. Cry.stalline liincstono witli tbe debris of fossils, undeterminable, 5 ft. 

?. Ijonticnlar bods of ooar.so granular linieatono, full of Athyris sjj. ? (.see 

PI, 11. Cg’. 1 and la) and BroO/u-ctus Mcndnyi, 1 foot. 

S. Limestone j grey, woatberiug brown, presenting abmidant seotious of 
OHhocems mid a tow Fcncstellkles, 10 ft. 

9. Coarse limestouo j FmiosteMiiles, ProdmU, &c. passes into. 

10. Caloareorfemig'iuona, bromi shales with .some fossils : 9 and 10, 

about 40 ft. 

Those bods 6, 7, 8, 9 and 10 are tboreforo the same beds as there seen at 
Zoenwan, or they are in other w'ords, Zeeawau limestone. They all dip E.S.E, 20°. 

11. Liiiiestcmo, thin bedded and slialy ! no .fossils 6 ft. 

, A fault oooui'S here, aud the followiug beds are seen on the eastern side 

of it. 


12. Limestone of the Zoeawan bod brought up .again. It presents tba 
same suecessioii ns above, viz. an Orthoceras bed, a Eouestellida bed, and a 
: brown sbalo bed j tbe Peuastollido bods are, bowovor, less abundant, and 
tbe lenticular Atliyris ones wei’o not soon, 40 ft. 


27. nesting' on this limostono, we find other beds of limestone 
hfiving a very different aspect, In, fact we have the beginning of the 
Wooan hod of c.arbonif crons limestone. , The. fauna changes consider- 
ably : no Prodiiati are found, no FemstclUdes, no great flat Orlhidw, 
'but instead .a very great number of sm.all bivalve.s, much broken and 
comnimntfld, and Ivere and there in lenticular beds, where fossils of 
one or two species have been heaped together, some smsxll llraeldo- 
poda of the gomaxa. Spiriferina and TerehraUda ; some large mussel- 
shaped bivalve.s which are prohably v4'Mj9'acos«ce or some other near 
sub-genus of Qarclinia ; some largo and sometimes extremely gibbose 
Avicuh-pectens ; some Pectos , four inches aoro.sa:; OoniatUes saA 
an mnnmorable variety of stems of all sizes. The appear- 

ance of ;tho rook will be noticed as ive .gct on vyitll our section. 
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li). A liglit IjIho InnoKtoiio, ai'g’ill.ifiouua ami emnpaot, wcftiluiriiiy rugose 
like IVostiitl ('lasSj but witlurat losing its line, lutitreless, ekiy-like, blue eolmir. 
It ['(lutivivis ruuuy voiuaitis of (basils in a bwl state of jneiiorvution,.,, 11(1 ft. 

A. IkiiK. (roin S', N, W. — ,S S. B. ; downthvnw S. W. Tbo fault is mot ueiw 
tho euil of the spur by aiiotlior ruiuiiug W. S. IV, — E, N. E, Tbo end of the 
,spm', dotaclicil, as it woo, by thrae two fanlte, strikes S, B, — S, W. nnri dip,s 
N. IS. 20°. Tlio rock of tlii.s detanhocl bod is a ahaly Iiine.stone j tlio f'o.saila are 
smnll and Ill-in'ostDwcd ; tlioy.ooour in patclies, oiio or two foot of tlio bed pi'o- 
sentiiig a great immbcr of I'emniiis, wliilst liarflly u trace of organ isiiia i.s to bo 
seen for some yards. It is about .10 foot tliiek,...,.. SO ft. 

Aiiotlier fauli, from N, S. W. — .S. fci. B. ; dovvntiiniw S. 'VV, Tljo olfeot of 
this fiiiilt bus liouii to bring uji again the bod of V.oeawun limostouo, .and wo 
tliorefovo Inivu tlie following l)(,'d to tlio S, E. of tlio fiinlt. 

I t. A coiirao miciieenua marly slato, witboiit fos.sils, and pngsing gratln.'illy 
upwards into sandy sbalcs of a dark brown colour mid coiitfiiiiing I’nHliwti, 
Oi'lhkl'K mid Bitirifers in a. very bud .state of preaervation. Tlieso dark slnilo.s 
nro idontriciU lu appcariiuco and in sonio of tboir foasll.s with tlio lirowu slinloa 
of Uio Zcieawnn bod, but tho Vnj/mm, .so extenwiroly dovelf^iud in otlior 
loculitioa, nppoar to bo totidly alisoiit, and soino small bivnlvos, wbiob are 
fovmfl in tUa 'Wooan bod and Imvo not lieon aocn in tbo Zooivwnu bod, wero 
disoovevod lioro.’® Those difforoiicoa liowos'cr may bo easily accountod fur by a 
dilfei'mico of depth of tho sea at tho time tlio Zaoawau llniastonu and Bluila 
ware dopo.sitod. The gaudy and courao mioaeooiiH slates souin to ividioato a 
shallow sea with n drifting cuiTont on a shelving coast, a physical aiTiuigonioiit 
which niny bo a tolorable liabitiit for tho largo IlMehiopada, hut imauitnblo to 
tho delioato Bryoeoa. 

This Zcoatvan bed is Biicceedod by a slialy liineatonc, similsiv to that 
wliiclt is seen before till! limit, that is to nay Weetm liiuestono. It 
bus .a well marked cleavage, dtie probably to its argillacedn.s imptirities, 
and this cleavage Is not unlrorpneiitly more conspicuous than the Stni- 
tifleatipn. 

The end of the spur is, like the preceding spur, cut off by a . 
tran.sver.se fault W. S. AV,— E. N., B. and tlu! dotaclied end dips 
E. N. E. 20'’, whilst the body of tho spur, above the transverse fault, 
dips E. 8. E. 20°, the cleavage noted above dip.s N. VV, 70°. 

The thidmess of tlicsD two "befla togctiior is about 100 feet 5 they foi'in the 
whole of the spar above tho village of Koomnoo, .. 4. 100 ft. 

. 28. Above Koonmoo, in the angle . formed by the divergence 
of the two arms of the spur, is a spring witli a. Zyarat called Shdkum. 

* A, similar mixture, of Zoeawmn and. 'VVeean fossils is found in some parts of 
tho Eotta Xtoh in the Punjab. See Chapter III, para. 00, , ■ . 


Kiy Ji»'. Verchiiv on tli,e Geolofjtj nf Kmhm/ir, [No. 3, 

The roclcs which £ire nhovo this spring form a little knoll very insigni- 
ficant, geographically, hut interesting for its fossils. These are often 
converted into lireinatite, sometimes cv.ystalliiie, sometimes powdery. 
The rock of the hetl is mostly a hard, cheity, pinki.sh limestone, and 
in this are lenticular beds of a soft, granular, p.ale french-grey lime- 
stone, with iniuimeralile minute black dots which are the crystallized 
fitom,s of a very slender cvinoid. T]ie,se minute ring,s are sometimes a 
round plate and sometimes a five radiated star. The rook is somotimes 
coloured pink by iron, and tlien tlie criiioid-rings are d.'irk red instead 
of black. It is fmtid and it contains the lai-go Anthracosite (PI VI. 
fig. 3,) and the Avicnlo-pectens mentioned before, and also the 
little shell .PL Till. fig. 5. Tlii.s spur contains also a very com- 
pact, dark, rreavly black limestone, Avith a very fine grain, hut with 
only a ferv fossils and enorinite-rings. It is a similar bed whicli has 
furnished tl^ blocks of rvhich the hoantiful blade marble pillars 
of the Sluihmar Bagh are made of. It takes a fine polish, and is 
evidently very durable. It is prohablo that this bod of black 
limestone oros.se.s over to the valley of tlie Arrah river, and has been 
quarried there for tlicso pillars.* 

The reinaiuder of the litblo spar is made up of oalcarBons, mioaoGoua sand- 
Btoiia without fossihs (?). ^ Tiio fchickuo.ss of tlio ))e(ls forming tiiis spur, is 
ahont 60 ft. 

Then we have again bods of limestone, slialy and sandy, nnioh ornoked and 
fiasirrad, and with only the debris of fossils. TJic harder portion of tlie rook is 
bluG, and is traversod by innumerahlo white linos cutting one another in all 
directions. It clips E. S. E, 20“ 

It is succeeded by a hod of blue argillacoons limestone, weathering rugose, 
and traversed by thin streuk-s of yelloiv, ochrons limostonG, and containing 
fossils in afaundance, amongst others a plaited Spirifminu, which appears 
common in some layers, whilst it is rare in others. Orinoid sterna arc also 
very abundant, ocanrrjng as it were in patches. 

The above mentioned bed is covered in by a gi’cy inicacooua sandstone, 
weathoriug pale brown and containing the fragments of fossils, hut no Spu'ifei'ina, 

The total tlnoknoss of the thi’ee last beds mentioned is above ... 150 ft. 

CrQi3sing the dry bed of a torrent and a great deal of rubbish which 
apparently covers a fault, the sixth spur is reached, and presents the 
following layers : 

* These pillars are, generally dosciibed by travellers as black porpihyry, a 
mistake w’hioh a very little attention wbtild have provonfed, aa the sections of 
fossils ai'o to be soon on the polished surface of the cohimns. 
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». The bed wilili tlu; epiii' brouglil. nj> again afi,e3f tho fault, 20 ft. 

h, Tbe micacieous Baiulsl.onn, tlmi anil lalso-ljeflilud, with Avoll nmrlieil 
oleavngo, H; ft;, 

c, rix'tiil pale bi'invn, enk'ai'oon.s saiulsfcmie, viz. falso-beildoil ; no fo.ssilg • 

dips, E. S. E. yO’ j I. f(„ 

d. Stiulea; no fosaila, 1 foot. 


e. Liineetono, cotnpiict and dai-Ic groy, and we.'iHicring brown. It is much 
sliiverctl, and is divided liy imninioi\aMo wMto liiioa CTusaiiig each otlier. No 
fo.ssils except wliat ainteiir to ho worm-bmTOWs filled vvitli sandy oelire, 15 ft. 

/. Very argitluccous iimestono of a imlo hluo otdonr, witli patclius of a dirty, 
yellow or pale brown oolour, ;) ft. 

29. I ooiisiilor tlint those beds are tlio top of the Weonn (livi.sioii of 
the cjii'boiiifei'on.s liniostoiio of the Iliniiilnyii, as the folh.Vwiiig beds 
show a veiy great differouee ill their fauna, which is ncarl,y entirely 
confined to gasteropods and corals, the gasteropod.s presenting a great 
Tarioty of shape and siKO, The corals of the Giiathnphijliklco are 
ahiDulftiit and of con.sidoniblo diincnsioim. The criiioid *itoins, somij of 
theni miimto and starred, . continue to be seen everywhere. The beds 
cluivactci'ized by gasteropoda and corals form the Kothair bed, whicli 
wo shiiU sec better developed olsewberc. 

Contiiming our section, wo have therefore, resting on the argilla- 
ceous limestone, the following layers ; 

if. Limostono, fine grained, blue, compaot and nrgillacoons, with patohos of 
dirty yellow. It eontaina ninny fragments of Ibasils, nearly entirely guBteropods. 

.Some of those are two inches in length. Starry rings of criuoid stems 
abnndnut, , The limestone beeonics gradually of a riehor blue colour, somo 
portions being indeed li,ght blue ; it weathoi-.s rugose like frosted g-hiss. The 
upper part contains no gasieropods, but fossil roots and ipotlets the size of 
the linger. It is about 25 feet thick, 2fl ft. 

This is all we see hero of the ICothair bed, ns a fault running N. S. 
brings up again the Woeau bed ; but tliia pateb of the Kothair 
is interesting, as showing its. relation to .tbo Weean bed, a relation 
vvhieh I have not], been able to trace so. welT anywhere ohe. The 

Weean and Kothair beds are quite coufonnable. 

On the other side of tho fault wo find : . 

a. A limestone, blui,sh-groy and compact j weathering eanrly and dull 
grey. It is divided in layers by soyei-al Btody parting.^. It eontainB Only 
a, few enorinito stems an d dotted whito patchea which are probably deoarapnaed 
fossils.: It is shivored andtravoraedbyiniiumorabtewhibe lmos,’,;...; vSl) ft. , 
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t>. Brown fcotid limestono, full of a tx'ansverse spooios of a plaited Spiri- 
ferina and a globular TerebraUila. It is px’obably a loufcionlar bod, and takes 

tho place of tlie Spirifer bed noted above, 3 ft. 

c. Iiimestono like a. 

The end oi this spin- is cut hy atraiisvor.se fault in the same manner 
as we have seen in the preceding spurs. The cut off beds are much 
disturbed, being vertical at the top,s of tlie ridge, and dipping N. E, at 
high angles along tbo slope. 

Beyond this is I have not examined this fine section of the limo- 
, stone of Ka.slimir. I was never allowed to vi.sit it ag.niii, as I w,a,s 
suddenly ordered away, from Sriiiuggiir, luy professional services heiug- 
recpiired elsewhere. Had I had time, I intended to follow the .section 
acros.s the range into Nawan and down to the bottom of the Harrah 
Valley. 

30. Ih-om the brow of the last spur which I have visited, a fine 
view is obtained of the next spur, ivliich is remarkable for a great 
twist of the strata which compose it. The limestone is extremely 
white and rescmldes chalk-cliffs at a distance. Wo shall, however, 
see this white lime.stone at Manns Bal, iind find that it is probalily 
a portion of the W ceau bed altered by heat. W e shall find it .similarly 
altered at Islamabad. 

The whole ma.ss of hills of Nawan appears to ha limestono. Tlio 
summitH of Boorwaz and Batgool appear behind the range, present- 
ing high rugged peaks of porpliyry. To our rigid, the limestone 
forms a small chain which advances for some miles into the Pampur 
valley, and behind this chain a long line of mountains, also entirely 
compo.sed of lime.stone, runs N.— S. to join the Wastarwan. (See 
maps B. and 0.) 

31. The little chain which descends into the Pampur valley 
terminatos over the village of Weean. At its extremity, the Weean 

, limestone, or middle hed of carboniferoas lime.stone of Kfishmir, is 
well devtdoped, and we will now proceed to examine this locality. 
It is, tome, the classical ground of the Weean limestone, as, the 
Eeeawan .spur i.s that of the Zeeawan Bed. 
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Seclion of the hil'k aha ne the villuye of Weean in the Pumpur valkij, 
(See Jig. 1.) 


The little hillocks ahovo the Tillages of Wocan and Koliow, are 
separated from tlio main hill hy a fault rniining W. — :.E. Tlie Ijiids 
have morcaver liiion folded on themselves and dip due W. (at Wectm), 
with an angle of 55°, whilst in the iiuiin hill tins rlip is to the N, 11. 
witli an angle hetwoen 20° and 00°. This (ham not, liowover, prevent 
tho section of the little hill near Weean being n very good one for 
study'-. Wo .shall proceed from E. to W. 


1. Iitipnvo urenacooua Ihnestmio -witli fine spangles of mioa. It is voiy 

slialy ill the oeutro of tbo bed and tliora voiy iimoli docayed. It 
oliangoa its aspect ropoatcdly, adding liere moro sand and inioii, tboro iijoro 
clay, 100 ft. , 

2. Liinostono, avgilluflooiiS! in blue and yoUowpafcclica,,.. ......... 4 ft. 

S. Bluo Umo'stonc, weatboring brown and i-oiiglv. It is aroiiacoovia nour 
its iippoi’ part. It contains n very fow fragments of fossils, 20 fp 

<li. Finely cry.staUiiio limostcme j nearly sacoliarino j grey and 
rongb, I.'l ft, 

e. Like 3,,,., 8 ft. 

(!. Iiimostone. in bbio and dirty yellow patches ; -fossils iimoU 
brokoii, 13 ft. 

7. Fksb eolonr limestone ; bard, cborty and inagnosUiu, — 4 ft. 

8, Sandstone, miciiocons, grey, calcarcons and nuidily. It deoiiya faster 

tbau tbo other beds and forma .a dopros.siou on tho bill-side, 2 ft. 

8. Limestone, iiatoby blue and brown, 'I'ho hardest and rougbe.st por- 
tions arc fnVl of the debris of fossils, 23 ft. 

10. Handstono, soft and. wearing off qnieldy, forming a deproBsion 30 ft. 

11, Liinostoiie, bard and greys it is breooiated a-iid weathers . 


miimmilatod, 80 ft, 

12. Marly smd sandy liinestbno, .emupaot iind Imrd, dark grey and -iveatli(.'r- 
ing into a granular sm-faoe, having the appearance of a Bandstono. The dobcia 

of foatiila, 40 ft. , 

1.8. Fa-irn-colonred limcatono, very. liinddy s it , woatliBi’spelirons and doeays 
fast, forming a depro3.sion on tbo liill Bide,-......!., ......... ...... 15 ft. ^ 

14 ft. -wall of very bard,- crystalline^ dark groy;iab-bluo linmatono 
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patches ooIoni'Bd bi'Owa. It woathei’s h dirty dark yellow, and becomes extremely 
rough and pitted by exposure. The organisms it contama are quite iudistiu- 
guiahabio, 3 ft. 

15. Fawii-oolonred limestono like 13, 30 ft. 

18. A wall of very hard and compact liniestonG, grey and very arenaceoUH, 
Where it ia tolerably free of sand, it is bluer and contains tho debris of fos- 
sils,., 15 ft. 

IV. Sandstone, pale and calcareona, with band,s of orystalliue oarboiiato 
of limo. It decays fast and tbi-ms a depre.s,sion, 10 ft. 

18. A, well marked wall of dark greyish-bluo limestone, very rough, and 

pitted ; it is arenacooua and in places clierty, 5 ft. 

19. Sandatoao, niioaceoiiB, vciy falac-beddod and very muddy It elKirves- 

CBS with iieid along the soum-marldng'.s of the false bedding only, ... 15 ft, 

20. A very areoacootis and argillaceous limo-stono, o.vti'cniely v.ari,able in 
its apjioaraiice, but being generally of a pale clayey yellow . It is formed of 
extremely thin layers of two distinct rocks, one being ei yellow mail, and 
the other a bluish groy arenaceous limeatono, and thoso thin layers ai'e also 
very felse-beddod. Whou we inako a vortic,al section of a hand sjieciinea, wo 
have a striped rock j and in a horizontal one, a aucooasiou of regiihirly round- 
ed patches of bluisU groy and sickly yoUow. This altomation of very thin and 
very falsc-beddod layers of rocks of two dift'oront oolour.s is the cause of thn 
patchy appearance of many beds of tho Weean group. Bat it is rEiroly 
so well deliuod as in this present layer. In other plueos, tho hlni.sh limestone 
forma irregularly -rounded balls oriiodalos eonionted together by tlio yellow 
jnarl, or tho nnud foims lumps imbedded in tho limestone. Then again mi- 
cnceous sand forms, hero and there, small false-bedded hryers or bands hi the 
rock ! and lonticiilar bod.s of a hard, brittle, pale yellowish, limestone, full of 
tho fragments of bivalves and of small criuoid stems, are a1s<J found. Bat all 
those varietios of rook oonstituto a thick ootirso of impure limoatoiie, 60 ft. 



Total ... 425 ft. 



We have now amved at the little ravine which intlicates the centre 
of the fold of the heds:; on its other side the same heds are repented in 
an inverse'manner as far as the bed 16 of the above section ; the re- 
maining beds htiTO boon denuded from the we.stem branch of the fold. 
This fold deserves notice, as showing well how completely beds niixy 
he reversed in their position. It is probable that the bed,? nearest 
to the ravine are the deepest or oldest, whilst the bed which wo have 
numhortsd .No. 1, in the section, is the most superficial. If the hill 
had been denuded to half its present height above the village, the beds 
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woulil ap[ioav to srificootl one unothor with oousiiilevfihlo regularity 
from W. to E., iinJ one IilhI, No. 1, woiihl appear tlio deepest ; but 
the top of tlie hill having been prosm'vcil, the bods cm i bo stsni pilaiiily 
boinliiig :iuil folding themselves iu two. Thero is a circumstuuue which 
rciulors it extremely easy to follow tho beds rdoiig the hill-sido and 
it is this, that tho layers IG, 17 and 18 form .a sort of broad ribbon at 
their outcrop ; IG and 18 being composed of dark grey walls of liiuo' 
gtoiu) wbii'li, from their Imrdneas, uro pnniiiiicut 2 or 3 feet over 
tho general surtaco of tho slope, whilst 17, tho layer botvreen thoni, 
is a pido sandstone, deeaying fust and foriuing a Hunken furrow be- 
tween the two walls. Tliis hroad rilihon, alioiit SO feet wide, can 
bo ^ollo^ved with tlm eye for miles. The liiyens 7, 8 and 1) also form 
a rililxin, but loss Avell luavkod than tho other, being pidor and not 
BO sliai']). Now, those two riblions ai'o of tho groatcBt assistance 
iu following the twists and foldings of the liods. Wc have soon 
that tho ribbon 16, 17 and 18 ascends the eastern br.'inch of tho fold 
over Weeaii .and cnrvo.'i over at tlio top of tho liill, whore its Innls am 
perfectly horizontal, and then descends along the western branch. We 
see the two ribbons forming near tho village of Kohew an anticlinal 
similar to that of IVeoan, but not quite so sharp, and tbo doscription 
of the ribbon also shows ns plainly that tho hods of tlio Weean 
hillocks are reversed. There is a groat fault between tlio main hill 
and these two little hillocks of Weean and Kohew; on the north 
of the fault, the beds dip to the N. E. at a high angle, and all tlie 
soft and marly layers have decayed and tumbled down in e&0M7is,-'= 
hut tho hard ribbon has remained, and can bo traced along the 
hill showing the outcrop of the hods. All the way up to Nawan 
wo can see tho beds of limestone dipping N. E. and We can infer .the 
existence of many faults across tho range from the reappearance of 
the ribbon on the top of each small spin- which descends in tha^ 
Kohew valley. Wo see these pieces of ribbon xalunge under tho soil 
of this small valley to emerge on the other side (fig. 7), giving ns 
the- strike of the beds of that long chain of limestone hills which 
connects Natvan with the Wastarwan Mountain ; but althongh I Imvo 

* The Freiioli word is bo conveiiiont and oxprossivo, lliat I do not licsitaf-a 
to Hso it, as 110 English word exiirossos equally well tiia broke ti imitorialhof 
bods wiiicli have slipped. 


21 
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not visited that long chain of hills, and have not travelled up the 
Kohew valley, I Avas enabled in following those ribbons, to soo 
that it is composed of the variety of limestone rvhich I havti called 
the Weean Bed. 

Wo shall observe theso ribbons wherever the Weean limestone 
is well developed ; they are to be seen in the section I have 
given, between Zeoarvan and Koonmoo, on the southern aspect of 
the Zobanwan. I did not mention them there, because they 
make but little sliow near the, so localities ; but we shall see them 
well marked near Mutton, in the eastern portion of the valley of 
Ktushinir. 

32. : I Avill now try to characterise the Wooan Bed of carhouiferous 
limestone. 

It is a very arenaceous and argillaceous limestone, the sand being 
either in thin grey hands, or mixed with the general paste of 
the rook. A sandy, marly clay^ yellow, dirty-yelloAv, palo brown 
or brown, forms tliin and very false-bedded films in the rook, so 
, that this is striped when bisected vertically, and patchy bluish and 
yellow when divided horizontally. The harde.st beds are brittle, flesh- 
coloured and generally full of bright rod minute crystals of hierantite, 
and the fossils are here replaced by a powdery or semi-oiystalline 
Inematite which, hoAvevor imperfectly, preserves their outlines. The 
harder rock is never blue, and the blue variety of rock is suffici- 
ently muddy to have a soft, velvety, lustreless appearance like a 
find clay, and not the clean brittle fracture of a puro and hard 
limestone. It has in places all the ajApearance of a very dirty dark- 
grey mud dried lip, and it is then full of fossils and extremely fcotid. 
It contains lenticular beds of a very palo, nearly friable limestone, 
containing black specks which arc the rings of stems of very minute 
crinoids, and this variety of soft limestone is the habitat of large 
bivalves. One .single bed of limestone may be mistaken for Zeeawan 
lime.stone, blnish-grey, , coarse bard and semi-crystalline, but it 
contains innumerable Foraminifercs transformed into yellow ochre ; 
very large Peciens, and an incredible quantity of fragmentary 
Crinoidea, Indeed, it is the great number of those small rings of 
crinoid stems, always crystallized, which causes tho rock to resemble 
the limestone of the Zeeawan Bed. 
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Evci-ytliing in, tlio Woean bed tells of a sliallow sea tormatioii. 
Tim foots lu some localities, to bo described bereaftov, liave been 
iiiucli altered by boat or otber forces soon after tlieir formation. Wo 
sball see tliein tluxw altered at Manas lJul and at Islam nlnid, and 
also at the Kalir Koto in tlie I’linjab district of Bnnnoo. It njjpcars 
tli.at considerable disturbances ocoiirrod while the Weean Bed was 
still in a soft state. But this subject will be examined more carefully 
in another paragvapli of tbis paper. 

The fossils differ a great deal from tlio.se of tlie ZeenAvim Bed. In 
most layers they arc mere debris hardly to ho recognized. When 
thoy do oceur, they .are alwaj’^s crowded together in limited beds, 
Tho Spirijerinio and TardmUnUa appear to have licod in shallow 
lagoons, ill croolcs in tho .sand, in pools on a flat marshy shore, 
and tho largo bivalves on .sandhaiilvs and shallows. The following 
fo.ssila appear to bo characteristie of the Weean Bed, as they 
arc not found either in the Zeoawan Bod below or tho Kotluiir bed 
above. 

Spiriferina Straclteyii (Salter) ? 

„ (S'frac/'wn/w (Salter) ? var. ai/for, (Verch.). 

Soknopsw imh'icata? (Koninck). 

Sohiiopsis sp. I’l. VI. fig. 1. 

Chcullma ? sp. PI. VI. fig. 4. 

AnlJmicosia ? (King) — Gardinia, sp. PI. VI. fig. o. 

„ ? Gardinia ovalw ? (Martin) PI. VI. fig. 3. 

sp. n., allied to .zf. ofisCTH’H.s. 


Avicido-Pectcn dissimilk (Plcming). 


1) 


sp. 11. 

— ~ {A. eircularis, Verchero,) Pint. VII. 

[lig, 1, la, & lb. 

J7 


sp. — 

? PI. VI. fig. 6, Ga, 6b. 

?7 


sp, — 

? PI. VI. fig. 7, 7a. 

)> 


sp. — 

? PL VI. fig. 7, .7a, 7b. 

J) 


sp. n. 

? {A. Testudo, Verob.) PL VII. fig. 3, 8a. 


,, : )) n.? (A. Qibhosua^Yaxch.) PI. VII. fig. 4, 4a. 

Gmiatitea, sp. like O. Henslovm (Sowerby). 

Entomoairaocs---Gyp'ndmi(jBf 

Foraminifera, 

Grinoidea; Gyathoarmiies and Pentrenitea. , 
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A small I)ivalve, giving on section tlio appeavanco of a pair of 
spectacles is also found, but I never could detect tlie sliell entire, 
altliougb it is often the only fossil to be discovered. 

33. But to the positive evidence afforded by tliese fossils, avo 
must add tlie negative evidence : I moan Ave must remember tliat 
tins is a bod of carboniferous lime.stono, and tliat notAvitlistanding 
AV 0 bavo no examples of tbe genera Productus, OrtMs, Euomphalus 
Bolleroplion, and Orthoceraiites, and that there are no large Spirifcra: or 
KmcstelUdes. Noitlier have AVe the Gasteropods and Cyaihophyllides 
Avhioli characterise the uppornio.st or Kothair bod, more by their 
number and variety, than by any species Avell defined by me. I am 
anxious to insist on the absence in the Weean group of these fossils, 
which are generally regarded as eminently carboniferous, because 
it has been found difficult to determine the ago of rocks belonging 
to the Weean bod, Avhen seen apart from the ZeeuAvan Bed; thus 
the limestone of Manus Bal, Avhich belong, s to the Weean group, has 
been twice reported to bo uumniulitic. 

34. The next mountain to examine is the Wastniwan. It is 
a fine hill, its summits rising aboA’e Avantipoor, a small city on the 
Jheolum celebrated for its Buddhist ruins. Au inspection of the 
map Avill be better than any description I can give of the position and 
relations of this mountain. It is a centre of elevation, with spurs 
descending in all directions, like the spokes of a wheel. I never 
ascended it, hnt I travelled along its northern and its Avestern sides, 
and the folloAving is a description of Avhat I saw. 

Section from Beealipoora towards the E. as far as lonciitiido 73° o', 
across the northern spurs of the Waslarwan : (See Map 0.) 

The spur A\diich descends to near Reechpoora is entirely composed 
of ZeeaAvan limestone with the characteristio fossils. The bed forms 
a sharp anticlinah of wliicb the two. arum .slope or dip N. E. and S. W. 
respectively, striking N. W- to S. E. The bed, s of limestone inAvrap 
the end of the spm-, the layers seen above the little Buddhist 
ruin dipping nearly duo N. The anticlinal i,s so sharp that the 
courses of rock have separated, and caves, uoav converted into holy 
gnartors for a foA? faldrs, are to. he observed on both sides of the 
anticlinal. A 

85, Ih'oceeding : eastwards, after crossing the bed of a stream, we 
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ob.soi'vo iioiir Banda, a small Zyanit up thoraviiio abova Ladoo, 
sonic very fine bods of limustoiio of which the following is the 
section. 

Proceoiling from the bottom of the ravine up the side of the spur 
rvo find. 

1. Slato.s, SD iinioli clccayod and Tirokeii that it is impossihle to see tlioii' 

dip and striko. 'I'liBy are idontical -vvitli tho.so wiiioli wo liavo seen iutei'- 
bedded witli volcanic anil and agglmnerato in the Tnkt-i-(5iilinii.iii and Hie 
ZDliiiiiwaii, and they arc very oxtciisivoly devolopcd in tin; Wiisilirmin. Tlioy 
are, as we liav'e seen, more or leas metaiiiorplioscd, often .shh'htly aiiiy"il,al(:>idat 
mid always devoid of organi.sms, very vliiok. 

2. Ang'itiu a.sli, very iiniygdaloidal, tho goode.s being tilled .somntiinea with 

dark angitc, sometime;) with bluiali-wliito opaleacont ijuart'/. It Sitrike.s N. VV, 
by W, .and dips north-easterly. About 25 ft. 

3. 'L'rnobyto, spariugly iwuygdaloidal ; coloured brown oiit.sidc by 

iron, 10 ft. 

4. Motamoiphoaod slate, foliated, jointed, disintegrating' 20 ft. 

G. Oouipaot basalt, 4 inelios. 

'.I'lio debris of voloimio rooks form .a breceia over tlio bn.salt j but this bed 
is very irrognlar and loaticiilai'. The basalt ia replaced in some places along 
the striko by a dull, liglit-olivo-coloured latorito or biikud clay', about one foot 
iiliiok. 

6. Quartzite, fJomotime.s piii’e, oparjno, wiiitej often translnoont, blnish or 

smoky j never orystuilhie. It gradually invades the latorito luontionod above, 
and forms ribands of dull olive and pure white (prartu, 2 & 3 ft. 

7. Zoeawnn liinestono with usual fossils ; dips N, 15°, dO ft. 

8. Zoeawau brown shales, 10 ft. 

$). Fine blno olay-Blato ; calcareous and breaking in largo tliin 8lati!.s. It 
contains no fossils, , 1,0 ft. 

Extensive oH quanies rcmniii here, showing’ how flue tintb free 
a limestone the Zooawau lied can .give, when quarried in portioms of 
rock wliicli ate not weathered. .The quarries are far from exlinusted, 
or ratlior the amount removed is insignificant compared to what 
remains ; blocks of anjAsizc and very sound could now be procured 
easily from the old quaities. It is a great prlty that the Miiharajnh’s 
government do not work this and other quarries for the limestone they 
want, instead of destroying the intei-esting Buddhist ruins which; 
cover the valley, especially as. the stylo of aroliitectiiro how in favour 
in Kaslimir is perfectly hideous. _ i: 
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Traversing a ravine we meet the spur which dosoonds toward, s the 
village of Mandikpnl, and the following- section is met with : 

1. Amygdaloidal greeustouo, 

2. Amygdaloid. 

3. Qnartzito. 

4. Hotteii Aug'itic asli. 

Some of tliQ gi;oimd is covcrod ■vvitli tlis debris of tho £isb, so tliat its rolation 
to fho next bed ia not soon. 

5. LimostbiiG, argillaceona, pale bluiah-grey, weathering fawn-coloured ; afber- 

wai’da patchy bine and broiTuisb. It is tliin-bedded and breakvS in slabs about 
one to one and a balf inch tbiuk. It contains an abiuiilance of Clnniaiites of 2 or 
3 species. Tiio bed ia about... ^30 ft. 

Tho dip of those aovoral layei’s of rock ia N. N. E. 25'^. 

This is the only locality where I have seen Woean limestone resting 
immediately on volcanic rocks. 

I'rora Mandikpal, our section goes through a succession of limestone 
ridges which, from the appearance of the ribbon-s described at tho 
hillocks over Weean and Kohow (para. Bl), are oonjeotnred to 
he Woean liraostono, but I had not time to visit them. Tlio general 
dip of their bods i.s north-easterly. 

36. Tho western aspect of the Wastarwan I shell describe from 
S. to N., that is from Avantipoor to Eeechpoora. It is a series 
of spurs with a general westwardly direction, and at the end of one 
of these spurs is a little knoll which I shall call for convenience sake 
the “ Pampur knoll.” 

The following is the section of these sjiurs from S. to N. (see 
Map G.) . 

3,. I'he whole of the spiins hotwoon Avantipoor and Tangur are composed 
entirely of volcanic roelcs, vis., anigydaloidal greenstone, coarse basalt and 
ash, and black slate without foasila. Tlio Umeatono ia first seen about three 
<juartora of a mile south of Barua, where two spurs approach very near the 
river Jheelum. 

3. As we aaoaud tho most Boutliora of thoao gpui-a, wo find, resting confor- 
mably on dark amygdaloidal greouatone, a bed of white quartzite about 2 feat 


tliiok, 2 ft, 

3. A coarse and rough trachyte,... i 12 ft. 


A feult N. K. E.—S. S. W. It opens towai-ds the northern end, whilst the 
edges of it are crushed one against the other at its southern extremity. On 
the nw-thei-n side of the fault we find :— 
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1, Qiuu'tr.ilc, bluisU gi'iiy, s^x'itty anil rough, 2 ft. 

2. Ti'ii]), luiviiig a Blialy inipoaviiuuo. A griait deal of kunkur ia BOi'u along 

till! linn of fault, 1 ft,, 

I). cxci'ssivoly irregular and liaving a, very iioonliar ii))iTi:'araiKii! : 

it is divided in inoslieM like a very oour/tc tnivertin, or ratlior like lead uliicli 
lia.B been ilrojipcd in eold water while in a melted .Btato. Tlicro i,-'. however a 
certain pretty well mai-ked .stnitilication or uupia-iiositioii of couvhoh. The 
rock looks like a Hiliei!Oii,s paste which had solidilied suddenly when in a sate 
of ebullition, ft iirst dips W. about 50”, increasing graduiilly to tlio vertical 
and tlien iuoliniug tbo other way, dipping S. E. 80”. It, liowoveT-, souii hecoiuesl 


vertical and gradually dips again VV. 50®, 40 ft, 

4'. I’alo trachyte. Dipa W. .50°, 3.5 ft, 

5. Liinostcmo, orystallino and metamorphoEied ; no orgiiuisnis. Weallioriiig 

rough ; muoli Btained l)y iron.o.vyde, ;! ft. 

6. Zeoawan liiux'Ktono with thovisimi I'os.sils; dip.a W. 40”, 50 ft, 

7. Zcoawan brown shales, 30 It, 

8. Slate j eoni'iio, mieaeeoua. Squoer.od by pi'O.viniity to ii I'mdt s no I'osiiil'i ? 


A fault, from N, E, — S. VV. with a dovvnUiroiv or the noutheru side. 'I'ho 
slates are jjartially in the fault. 

87. If WO asoBinl the next spur, Barns spur, from t.lio sontfi, pretty 
high up til 0 littlo ravine, and make our ivny to tho uioinnnontal 
“ Ling” which crowns tho hill,* wo see notliing hut trap : and 
ashes which have hcon brought up again on tho northern side of tlie 
fault. The top of the hill is covered with grass and debris which 
prevent the rocks being seen in sitn, hut ninny pieces of a.sh, amyg- 
daloid and white quarteito are seen loose on the earth, showing that the 
usual tpiartzite hod exi.sts hero. On the western and north-ivestern 
aspect of the hillock, the rocks are uncovered and wo have the follow- 


ing serio.s. 

Trap and Yoleanio tish 

Quartzite 

Here tvvobodB arc oevorod by vegotaUe earth, as mentioned above. 

1. Zeeawan limestono with usual fossils. Dips W, 50”, 40 ft, 

2. Greyish-bliie liinostono without fossils, 35 ft. 

3. Bods coneealod by vegotablo earth and by liicnatrine deposits 30 ft. 

4. Shaly limestone with few itnd broken shells 40 ft. 


* This is, I believe, one of the largest, if not the largust " Bing” or “ Em,: 
blom of: Creation.” It measures 14 feet in circumieronce and was about 20“ 
feet high. The base is hexagonal j the propiitiul liim is in rolief, and appeiura 
to have been oarvod. Tbia monster liiig is now broken in two or :r,hrqo pieces,- 
and tho upper half is pro-strato on the gToimd the ho.xagonal base aiid about,' 
6 feet of tho body of the ling are still staudiiig. 
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5. IiimesfcoiiCi) very impuro and oontaauing iinmonas irambei'S of n Spirifoi' of 
largo size, very smiilar to Spirifem Yerclien, Do Tornuoil .PI. I. (fig. la. lb. 4 ft. 

6. Ijimeatone witli a few fossils, 30 ft. 

7. Limestone, filled with FroHuctiis costatus (S. "W.) often estromely depre.saed 
by pwcsgui-e. Many-other fossils assooiatod with the PraiLuctm, such as Athyris 
Bpirifera, and a .species of OlmnMos, &o. Tho limestone is aronaooous and mioa- 
ceons, often so ninoh so that it passes into a calcareous .sandstone. This passes 
gradually into the next bed, the fossils becoming loss frequent and tho rock 
leas sandy. 

8. Shnly liniostono. Tho bods 7 and 8 arc togothor about, 60 ft. 

All those beds : are evidently, from theiir fo.s.sils, nioniber.s of the Zeeawan 

group. The aerio-s is continned by beds of tho Weean limestone. 

9. Sandstone, grey, then palo bromi. It contains loubioular bods of lima- 

stono. Tho bed ia mnoli disintegrated and overgrown with grass 
Goniatites,.,, ? 

10. Plinty-loolcing, Bhining liniostono of a bluish grey colour. Divided by 

pastiug.s of shale, thin and irrogtdnr. It weathers rugoso and contains no 
fossils, 15 ft, 

11. Caloaroons slato, thin-boddod and exfoliating, 1 ft, 

12. Flinty limestone like 10, 3 ft. 

A lacustrine deposit covers any further bed rvhicb may exist. 

The total tliicknoss of tliis section is aliont 260 foot. The Zeeawari 
bed is nowhere so thick as it is hero, being about 220 feet thick from 
stratum 1 to 8. 

The remainder of the section is Woean limestone, but only partially 
seen here. 

38. The end of the spur, immodi.atly north of Barns, pre.sents also 
some Zoe.awan limostone, but it was not examined. Tho two following 
Bieura are entirely compo.sed of volc.anic ash and agglomerate. 

39. Tlieii comes the long spur which ends in the somewhat 
detached hillock whiclr I have called, the Pamjmr knoll. We find 
in this spur the beds we have just seen above Barns, precisely in the 
same position and relation. The similarity is so : complete that it is 
evident tliat the Barns beds once extended to the P.ampur knoll with- 
out a break, hut that a great portion of this limostone has heoii 
denuded. 

The volcanic rooks, in the long spin-, are well .stratified and rather 
thin-hedded as they approach the limestone. They dip W. N. W. 
with an angle of about 45°. f The Zoeawau bed rests on (inartxite 
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and pvoaonta tlio game beds full of tlie gregarious fossil Spinfcni Inf/nna- 
lis (?) and of Produdus Oostatus : the diKtanoe hotvveeii tlicse bcilg is tho 
same as it is at Bavus. On the top of the Zetwan beds nro Been 
Weeun bed.s, but they are mueli more cori.iplijte than at Earns, having 
a thickness, from tli(3 top of the Zocawaii bijd to tba foot of tlie knoll, 
of about 600 feet. But I believe there are probably .some faults 
which cause beds to bo ropeutod, and that the Weean bed is not quite 
so thick ; about 5()() foot. 

The Painpur huoll gives the following approxiiiiatu soction fioni. 
cast to west. 

1. Coiu'se grey liniostono. 

2. Slaty gToy limestoiio. 

3. Patchy blno auil yellow ru' palo browji limefilouo. 

■1. Coiupacti blue limeatouo, arg'illm^ooas. 

6. I'atcliy tiliio and dirty yellow. 

Tlie, SB beds uro togotber about 100 feot tbiok. Tboy dip \Y. ’with lui angle 
of 00°. 

<!. Flosli-oolourod b'lnostmiG. 

7. Shuly coarse bluo Ihnoatouo. 

8. Fleab-colourod liiaostono. 

Tbcao 8 Ijcda arc togetlicir about 80 foot. Dip aa above. 

Other layers aro huriod under lucustrino deposits. This little 
hillock wa.s examined very superficially, owing to want of time, No 
fossils were seen except the small broken bivalvas moutiouod abov< 3 , 
and which are so common in all the rocks of tlio Weean gronji. 

40. The spur .seen half way between tbe Pampur Icuoll and 
Ecechpoora,, is tipped with Zeeawau limestone,, but wa.s not examined 
in detail. 

41. Hero ends our survey of the Wastarw.au. I need not say 
that the central ridges and summits are entirely composed of volcanic 
accumulations. Black basaltic rocks arc abundant, and by their 
(lisintcgratipn, and the roarrang(iment hy water of tlio black inuil 
they gave, in decaying, a groat quantity of black slate was formed 
which is: scon intorbeddod with bods of ash aiid agglomerate. These 
volcanic rooks do not require to be deserilfed, as they are idoritical with ' 
tho.se of the Zelmnwan Mountain.,' All the rooks of the Wastarwaiii 
;pre,sont a stratificatiqn or superpOBitiou ; on the nortlicrn/slop.o.iit 

2kl 



176 


Mr. YercMre on the Geology of Kashmir, [No. 3, 

lias a general diji to tlie N. E., wliilsfc on tlie western aspect of tlio 
lull its dip is generally westerly. There is therefore a sort of 
anticlinal towards the centre of the hill, following a direction from 
the N. W. to the S. E. We have soon how this anticlinal affects tho 
limestone at lleechpoora, a locality Avhich happens to be at tho end 
of it. 

42. The next monntaiu we moot, travelling towards the S. E. 
along the hanks of the Jheelnm, is the Kamlawan (8601) which 
terminates over the village of Miirhamma. Tho mountain is com- 
posed, like the Zcbainvan and the Wast.arwan, of volcauio rocks. 
Melted rocks predominate 'in the centre of tlie system, whilst 
ash and laterite compose, in a great part, the most e.vteiided spurs, 
Slate is intermixed with tho bed.s of volcanic cinders, and over 
these carhoniferous limestone rests conformahly. But the limestone 
of the Kamlawan appears to liavo been extensively denuded, and is 
only found in a small bed which makes hut little show. The follow- 
ing is a section of the spur immediately over Murharama. Direction 
of the. .spur N.— S. Strike E. S. E.— W, N. W. ; dip S. S. W. 
(See PI. 11. Sootiou D.) 

1. Traoliy-clolerito, coai’ge aud dark, lioro and tliovo amygdaloidal j it has 
large joints rogularly disposed, at right angles to tho .stratification and yaini- 
ing, giving it ii somewhat oolutnuav aspect. This bed appears to extend from 
the top of the hill, to tho beginning of the spur now under consideration. It 
is of very great thloloiosa, and, .making- allowance for faults, it cannot bo less 
than 2000 feet. 

2. Baked clay-, stone or oonrpaot laterite, grey, smooth, much jointed ,- it 

dips S. S, TV. 70°. It has a thickness of about 200 ft. 

S. Liiuestono, oryatallino, coarse and metamoiphosed. It ooutuiiia a few frag- 
ments of fossils, not recognizable and mostly transfoi-mod into spar, 3 ft. 


A fault, : 

4. Ch-ey laterite or baked clay, like So. 2, 200 ft. 

5. Amygdaloid,: 20 ft. 


6, Sandstono, or p 0 rhap.s.volo.'inio dnst-stonoj no fossils, 5 ft. 

7, Coaiae grit of rounded grains. . ; : 

8. Basalt, fine and dark brown. The bods 7 and 8 are together 150 ft. 

9. Sandstone or du3tatone,,like 6, 5 ft. 

10., Beds covered with grass and earth. Piece.s of tvhito qnai-tzite and 

rotten ash seen amongst the grass, v. 100 ft. 

11. Lhnostoue of tho Zeoawah group . with jyorlaiciKhs, JbBesfeKwiffi, 
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Oi Hi ((!«!, cl'C. It is rnudi fraetm-oil and liaHiireit, niul ia nvidontlj' Ijnt Hit! rcm- 
uant ol lai’gcr licila I'oiiiovod by iloiindatioii. It tlipu S. S. W. 50“ ami it, is 
about, ;2ii n,. 

Any I'lirtliov boda wliidi may osiat aru novorod by tlio liioimia'ino (lojiosit, 
wliich is lievo 150 feet abovo tUo level of tliu .Jlieelmii. 

Tlio Slieii Bill is a small monntiiiii close to the Kiimlawaii, 
to wliicli it is united by a coiinocting viilgo. It is entirely eoinpnsud 
of tlio same soini-oolumnav tracliy-dolerito wliich forms the hulk of 
the Kfimhiwan, The compact, smooth, grey, hitorite or Imlcud clay- 
stono, desi5rib(!(l in the section as No. 2 and 4, is soon extending on the 
flmik of the hill. Loth to the west iuid to the oast. It fonn.s a ooiisiiii'U- 
oiis bolt along the side of the yiievi Bal, apiiooihig', fi'om tlio high 
anglo of its dip, to rest against tTiu tvachy-ilolerite. Some of tlio 
volcanic and assoic rooks, described in tlio Hcotiou of the Ivamlawim 
as superior to tlio latevito, were seen on the slopes of the Sheri Bal, 
but no limestone was observed, it having probably boon dcmulod. 

43. Crossing tlio valley of the Lidiir llivcr, wo find the ntxt 
monntaina to be the Hapatikri and Saijnarh group. The whole of 
tliis system of hills nppoar.9 to be coinposod of limcatoiio. It is 
continued to the S. W. by a low ridge, wliicli is mostly buried under 
lacustrine deposits, but rises above tliese at Islamabad, fonuing 
a small hill at the foot of whitdi the town is built. 

The following section (tig. 8) will, I hope, give a good idea of the 
rocks eoinpoaiug these hills. The scctioii is above the ccluhrated Tank: 
of Mutton, near wliich locality the lacustrine deposit is about 120 feet 
thick. Above the lacustrine wo iind : 

1. A limestone, coaraa arenaoeous and apparently nuicb metaniorpbofjed. 
It oontniiis bardly .any trace of fossils, excepting very crysfcallmB roimdod 
bodies wliich are aUcred stems of crinoids. The rock ia divided into snb-berls 
by abaly or clayey parting, s, which; are very falsedinddcd mid very harcl. Only 
a few feet of this rock appear abovm the laouamno. 

2. Liniestone, jointed and cleaved ; but hard fipeoiniens have a romarlcably 
compact, Bmootli appearance, like honiatouo. f 

Those 2 bods dip B. S'. B. 20“. 

3. The bed No. 2 becoine.s gradually bluer and more argiUaocous and leg.s, 
eleaved j ;towarda the top of the boil, it is, the patoliy blrio and brownish rook ' 
wWoti we havo seen before ropeatecQy. ' Ik contains traces qf fo,ssiJsj biit ho: 
shelkti suaiciently: well preserved to.be recognwecl. It has an onprnioii| Htiok; , 
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nesg, varying liowcver a good deal in plaeea. There are remains of a Biicldhiat 
quarry in this bocl. 

The thi-ee beds have together a thickness of about 200 ft. 


4'. White and friable sandstone, apparently a compressed quartzoso sand 
without oemeiit. It dips N. E. by E..25‘'. It contains traces of f().s.sils. It is 
remarkably well seen near the Karaiso or Irrigation Canal which is cut on the 
flank of tlio hill.® It is a tliin bed and presents variations of color and aspoot. 
It is only one and half foot thick, li ft. 

6. Argillaoeons blue Ihnestono, 2 ft. 

.6. Yellow saudstoiio, calcareous,. not very hard, mncli disturbed and faiiltoul, 

the fanlts, which .ara smfdl and short, being at right angles to tho strike. Tlio 
sandstouo has a thioknesa of about 10 ft. 

lu this sniidstono, which, hy tho hye, does occiisioiiially pas.s into 
lenticular patches of impure arenaceous limestono, a great many sections 
or outlines of largo hivalves and some small ones wore seen ; hut no 
shell in a tolorahle st.ato of iierfection could ho obtained ; I, howovoi', 
made drawings of tho outlines pvesonted by the.so bivalves, on tho 
weathered flank of the rook. When I first saw the.se outlines, I diii 
not know of the large Aiiihm cosite, Fectens and Avicnh- 2 U!C.fens 
which exist in the Weeaii group, and it appeared poor and ungrateful 
work to copy them. Soon after, however, I found the Aviculo- 
pectem and other bivalves represented at PL VI. fig. 8, and PI. VII. 
fig. 4, 4a, and iny sketches of the sections came in very opportunely, 
proving, in the absence of bettor fossil evidence, the Weoan nature 
of the Hapatilcri limestono. 

7. Very hard and brilliant white quartzose sandsionc, 10 ft. 

8. Sandstone, yellow and soft, like 6 ,... 5 ft. 

These sandstone beds are remarkably wavy and undulated, aa if they had 

suffered from lateral pve.ssnro. Tho Hmoatono above and below participates 
but very trifUngly in these undulations. . 

9. Sandy limestono, blno and compact. Tho debris of .small fossils, 10 ft. 

10. Pai’k, shales, slightly oarbonuceong. In this bod, o.T.sts of roots of 
tree, s with a concentric ai-rangement and, in rare oases, the yegotablo colla 
fdled with coal, ware seen. Tho roots are generally thoroughly jietrificd ; tboy 
arc numerous .and mostly horizontally (to dip) arranged j they are branching 
and have gonorally a starry disposition like Stigmai’ia. Soma pieces of those 

* This oanal was apparently intehdod to bring soitio of the waters of tho 
Mdar to the Martand plateau j but it was never flnisbed, and it is now falling' 
into ruin. It is said to have been begun during the reign of the Mogul Emperora 
of Delhi, J it is. a work of opusidorablo ostent. 
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I'oola show il sort of opiilormia, somowliat scaly like Tjiipiclodumh-on. T.ni'ui) 
trunks wore not seen. 'Plio herl is very tliin, only 1?^ foot, amt is covon'd 
by a bod of liinostont) 23 foot thick. It appeavs tiicrofuro probiililo iiliut, 
owing to littoral oscilliiMons, the vegetable covering' of thoBliale ts'as doiimitHl 
fluriug tlio progress of tlio sinking of tlio coast anil provions to the dojiosit of 


the liraostono, 1 A, J ft. 

11. Argillaceaii.s limeatono, compact and weathering white. 

Slinly piirtiug.s, 23 ft. 


12. Cnlcareoas aandatoiio, of a coniijaot Gtriietiiro and a dnrk Idiic color 
when fresh, bat wijfitlioriiig reddish in an irregular and patchy inaimer, the 
;r(!ddor patches being due to shal^' nias.scH whicli are seen liei’c tuiil there 
iiuljedded in the sandstone: the.so Bhaly masses sometimea form lojitionlar 


thin Vieds, as thin-hodded ns tihoois of paper. , No fossils, 10 ft. 

lii. Grey limcstouo ; no fossils, tl ft. 

I'l. Limeatono, p:itcliy bloc and ])alc brown, f.3 ft. 


Those two bods ol' litoe,stoi:io ai'o not rpiite eoufovnuddo to the sandstmio and 
procoding' bods ; they arc nearly tioriv.outal, with .a trining ilip oi’ ubmit :J“ 
to tho K. N. E. This ia probably duo to littoral oaoillatious or earthipiukes. 


15, Sandstones, groyisli-brown and palo, 2 ft. 

16. lumestono, d ft. 


17. Vei’y arouaceoiis, groy limestone, wcathorlng a deep yellowish grpyi 

it showa no orgapiama. It dips E. N, 10. 20“. It does not apponr to partieipate , ; 
at all in tho finilta and folds noted before. It has resisted ahnosphoriu inthionco r 

well and forms a pronhuont and striking wall near tho top of tho hill. It "i vi i 

is about 20 ft, f 

18. I’lilB blue sandstone, marly and shnly, weathering greyish-brown and 

patchy, it decaya fast into a yellow sandy lu.arl aiul forma a furrow at ita 
outorop,...- 15 ft. 

19. Compact liniostono, very hard and eherty. . It is fa-ivn-oolouved, but 

soniotiinos greenish blue. It coutalua no fos.aiha, 5 ft. 

These tlirce liBds, 17, 18 aud 19, form at. thoir outurop a vihhoii 
similar to those described at Weean, Another ribbon iis forinod by the 
layers 1:4, 15 aud 16, which appear to he the eipii valent ol the ribhon 
7,.8,^9at Weean,,(?) , v',:,: 

20. Sand-stono, brown, hard andmicaceoua, 2 ft. 

21. Liinc.atono in bine and brown patehes, 4 ft. : . 

22. Sandstone, shaly and ranch tissnrod. Color grey or brownish-grey. It : vi’ 1 

is hard, ehovty: and oaloareous. It has a slaty- cloavago, cutting the Btratifioa- . : : y: I 

tioii obliquely by - sirilciiig iV. B. and dipping N. : with an angle of fl0“. It ; : y i . , ^ I 
contains a few ibssils. This bod varlosi a great deni, being sometimns a piiro 

oiiough, tsnndstono, at other times a sandy shale, and again a coarse suiidy slate. 

It g’OGB to tho top of the cliff,.,... ............ ...I.. , 20 ft- 



ISO 


Mr. Viirchcve on the Geology of Kashmir, [No, 3, 

Tliis sectloii gives a iiliickuess of Woean limestone and oaloaroou.s 
sandstone, of 360 feet. 

When I nsceiided the Hapatikri, I xniEortunatly did so ahove Mutton, 
and only carried my section as far as the top of the lull at tliat place, 
that is as far as layer 22. A little swelling of the surface couoealod 
from mo the summits to my rig-lit, and I thought that layer 22 was 
the highest of the hill. From the top of the Ishimahad hill, 
ahoiit four miles to the S. W., I could see, wliile sketcliing iig, 8, 
that the Buinuiit of the Hapatikri is considerably above the Layer 
22. Ihvo dark layers or ribbons are well seen near the highest 
summit of the Haxiatikri, and it is not iinpos,sible that some fault,? 
bring lyi again the same beds. It is, however, probable that some 
bods of the uppermost or Kothair Bed exist near the summit of 
the hill, a.s I found amongst ihoidis and lo,so stone.s near Martand 
some corals, which are, I believe, highly characteristic of the Kotliair 
hod. (PI, Yin. fig. 4, 4a..) 

44. The Sketch-Section (hg. 8) shows that all the ridges of tiro 
Saijnarh are well and regularly stratified limestone and oaloarflon,s sand- 
stones ; I did not, however, vi,sit these .spurs. Behind the Snijnarli and 
the Hapatikri are seen the rugged volcanic mountain, s which bound Kash- 
mir on the cast, separating the waters of the Jhechun from_tlio,so of the 
Clionab. Tlio Avpat river brings down boulders from tbe.so mountains, 
and the lacustrine conglomerates, which are so extensively developed 
at the point where the Arpat and other streams leave the mountainous 
gorges to emerge in the open valley, give ns a good idea of the 
composition of these mountains. All the boulders and pebbles, both 
of the bed of the river and of the conglomerates, are volcanic rooks, 
of which many varieties of amj^gdaloid are the most irocinent, .1 
never s.aw a single pebble of granite, syenite or gneiss, but cpxartzite 
is common, as well as limestone. That the pebbles and boulders 
of tbe conglomorate have been hronght down directly from these 
mountains by torrents and rivers,; and have not been drifted to where 
they are by , the waves of the ancient great lake of Kashmir, is 

w The valley of ICasbinir lias been a. biige lake siace tbe appearance of inaii 
in tbe Himalaya. It is prubahle. that a lake Jillmg up tbe whole of the 
valley existed before that period, and that it was drained or tapped by acmlo 
eanae or aiiothor, allowing the valley of Kashmir to dry: up nearly to the same 
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K(il'li(3i0n(:ly provoil by tlio sliapo of tlio boulilors, t.lioso being rmindiid 
and ovoid in fonn, iiml not. worn into tlie Hat lontiordar stones wbiuh are 
found on <;ho lieaoli of lake.s, and wliicli arc ,S(r imKjli a])])r(!(;iiit(!d Ity 
persons fond of inakiiig “ ducks and drakes in tbe water.” 

45. I luivo said before that a. spur of tliu Hapalikri extends to 
Islamabad, coueoalod under tbe lacastriiio platoau (.see lig. 8,) for 
11 few miles, but appearing as a small hill over tlio town. Tins 
follow-ing is a .section of this Islamabad Hill, Irani tlie S. to tlm 
N. B., beginning wdtli. the lo\vo.st strata exposed to view. Tlio goiierid 
dip of tin; bods of this hill i.s N. Easterly. 

I, . Marly llrao,gt;miG ; bright blue j debris of fossil, s, 15 ft. 

3. Ditto ditto ; white j no lasaila, ;3(] ft. 

Ditto ditto j g'l'oy ; often reddish. Etiorinuas iiniiibcr of I'ni’aminiferdi 

funning ooliroiis baiidti in tbo rock, I ft, 

4, Arenaoooua, dark groy liinoatono, divided by parting.s of sli.’ily psdo- 

ynllow limestouo, very fulsu-bodded a.ud very thin, llicli in tlio debris of foasils, 
but vory few in a good state of proaorvatioii, 25 ft. 

Tlioss four bo.da dip N. E. 15°. 

, 5. Limostono liaviiig a slaty cleavage ami joints, wliito or palo greyv oliorty 
in iippenranoe, Fossils very mimerans, bat in eorumiinitod fragmoiita, 10 ft. 

6. Marly, yellow, liiiicatoue. It is often ilosh-rjolourod, and then slialy in 

appoarnueo and wcatboring with a rongb pitted aurfiico, 2 ft, 

7. Limestone like 4 j full of tbo debris of fos.sils,. 1ft. 

8. Liiuoatono, brown and cherty ; debris of fossils, li ft. 

0. Very prdo blno limestone, often white ; very bard and rongb j woatliers 
rngoso like frosted glas.s. Tliin and false-bedded ; Iragmentary sbolls, 15 ft. 

10. Snndstono ; yollowlsb white or groyiab-wbito, fl iiictbcs 

II. Course, gritty limG.sfcono, full of tiro debris of fos.sils ; groat iibun. 

dance of -Poi'ciJii'iiii'/erai, crinold stoma, Jfiisits (?) and fragTnout,s of a small 
bivnlvo, y ft. 

12. Marly, dark groy -blue limestonb; slaty cion vage 511. 

e.vttint as it is now,_ and tbut tbo valley then boeame populated. 'I’lio lakos, bovv- 
over, began to fill up again, and the wboleiof the vnlloy rv.-is again converted into 
one immeuKO lake. Tins in its turn was tupped and drained to ita jiresent 
state. Tlio eartbqnake, wbicii broke uji tbo baiTier or dam at Bjiramoolii, is 
reported by tradition to have been the beuolicient act of the llindoo god 
Kaaliyapa. Tbo Mnhoraodans, however,, say that it is Kaslmf, Sulouioti’s 
minister, who performed tbo wondorfal work, and it.is very probfiblo tluit botli 
Einiloo and Mnsnlirians borrowed the tratlitiomfrom oarlior inbabitaut.s. 

1 hope to bb able to prepare; before long a paper " On ibu Lacustrine dupo.sits ■ 
of Kisshmir,” in ivhich tbo proofs of. two anocosaivo lakes luiving existed will 
begivenin detail. See also my note to para 9, page 100. yyi/ddid 
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13. Marly limostone, ileop Uae in oolonv, cliorty in appoarancQ and vreatlior. 

iug nigoso ; it is coinpaob and contains no fossils, 15 ft. 

14 A portion of 13, in a brocciated state, 2 ft. 

15. Same as 13, 12 ft. 

10. liimestono similar to No. 2, 2 ft. 

17. Foramiiviforous limestone, similar to No. .3, 8 inelioa 


'I'hia limestone contains many small yellow rounded bodies, mixed with tlio 
Foraminijerce and ajjpearing to bare no org.anisatiou. They are perhaps exorc- 
tions of mollnsks. Also largo patches of white, dotted, chalky, limestone 
wdiich are, I behove, tho remains of deooTnpo,sed fo.ssilg of considerablo size. 

18. Argillacoona, pal(3 grey, nearly wliite limostono. It gets coar.so to- 
wards tho top of the bod, and tho uppermost layer is breociated, ... 10 ft. 

10. Indurated clay, 1 ft. 

20. Limoatouc varying in oolonv, boiiig wbite, yellow, flesh-oolourod, grey 

or palo lustroloss Idno. It is vei-y argilhacoons, occasionally sandy. Tho debris 
of fossils nuMtly onci’inite-stems, 10 ft, 

21. Galcareoaa brown sandatono j no fossils, 1 ft. 

22. Shales, hard and witlumt Ibaails. 'i'lieso slialos are in places, lino, 
silty and foliated j iu other places sandy, coarse and thicker budded, 10 ft. 

23. Sandstone like 21, 6 ft. 

2-4 Shales like 23 10 ft. 

25. A ropotition of tho hods 22, 23 .and 24 ; bat tho materials aro gonorally 

coarser, tho shales iiovor being lino and thin-beddod, but rougli and tljick- 
boddodj and tho sandstono contains so much luno that it passoa in some 
places into a voiy aronaoeons limestone. It contains but little of the debri.s of 
fossils, but shows somo flat impressious like those of largo flat Alga. Those 
iinproasions aro, how'over, ill-defined and could riot bo identified, ... 25 ft. 

26. l?alo blit bright blue limestone ; very argillacoona and iutorboddud with 

thin films of yollow silt,. 10 ft. 

27. A second repetition of the beds 22,23 and 24. A few shells, but no 

imprints of algm. It becomes gradually a- coarso sandy limostono, and at 
tho top of tlio bed it is an argillacoona and arenaceous Umestono, palo blue or 
rather French.groy, weathering rugose like frosted glass and containing 
a very foiv fragments of shells only, 25 ft. 

These three beds, 25, 26 and 27, seem to resist the influenoo of exposuro bettor 
than tho rocks above and below tliein, and they form at tiieii' outcrop a w'cll 
defined ribbon j this, owing to the trifling angle of the dip, appears on tho 
hill-side as a ulilf which faces the city of Islamabad a litfclo more than half 
way up tho hill. These beds aro slightly wavy along the strike, as if thej' 
had boon pro.s.sed laterally. These. undiUatious ooeusion trifling diacropauciRS 
in the, dips taken iit diflerent parts pf the hill. : Along the. lino of our section, 
the cliff' formed by tho beds 25, 26 and 27 has a stelto N. N. W. — S. S, 33. and 
a:dip:13,N.E.:i5“. ,,, 
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28. Lhnostouo, |iiitcliy blue and yyllow ; avi'illiicooiifj, .20 ft- 

20. Liiiit^.qtoiio, very tii’g'illaeuoiia and having a iiurn liistniloaa groy I'Dloni’, 
and buing 0 ti'i|ied on seolkm, owing to ))anda of a liglitor colour. Tho rook 
IK SI) ooiiipaot and tiuo-grained that it re.soiiiWo.s a lino groonstono in fitfuetui'O. 
Tt is traversed by Imiids of rougher .stouo and also by bands of bino linie.stono. 


It weathor.s rugose and pitted, 20 ft. 

80. .Liiuestono like 28, 20 ft. 

31. Lime, stone liko 29, U ft. 


.33. Limcstono, as wliito as chalk, but liard. It is full of g'oodn.s like nu 
amygdaloid, tho gcodo.s being llllod or lined with mimito crystals of .spar, 'fiio 
rook weiitlier.s in roiindod boa.se,s liko granite or trap. It apiioiii'S to have 
snlfeved a im.itamoi'plio.sis. It is proljahlo that the calciyeoua iniirl wliii’h 
originally composed it was thrown into a bubbling couditioii by tiio infiltration 
of heated vaponra or fcho iuirnoraion of hot voUuniu pi'odiiet.s into a isliallow Koa. 
It prosouta no foaails or' traces of fossils. The bed is not lenticular, but 
extonda regularly along the striko the whole length of lire liiU, being 


conformablo to tire other bod..s, 5 ft. 

33. Limoatono aimilur to .31, 5 ft. 

34. Marly, dark blniali groy and rough lime.stoiio, 5 ftn 

35. Liko 33 again 15 ft. 

36. Hard and ohorty lime.stono, pale grey or ilo.sh-colmired. It ouiitivins 
a few geodes liko Ko. 32. It weather’s pitted and rugose ; no 

fossils (?) 2 ft, 

37. LinrostoTio like 3<li, 5 ft; 


The la,st tlireo heels are a good doal denuded, owing to their being 
at the top of the hill, which is narrow and barren. 

46. There can be no doubt of the Ishijnahad hill being ooinposed 
of A¥eoan, limestone ; tlio argillaccons and arenaoeous condition of 
tho rooks is exactly ivhat we have seen in other localities whore this 
sort of limestone is developed. The fossils arc very unsatisfactory, 
being extremely Comminuted. I liavo found,, however, ono Spiri/era 
aud one Adhyris yiMch ’ /m'b to be seen in the bods at Weoan. 
I have seen also many sections ami outlines of large bivalves 
(Aviciilo-pectens and unio-like rlnllwaeo.'jiteJ similar to thoso found: 
near Mutton. The Foraminifens are :.also extremely nmnerons, 
.and the fossil sh oil which gives on the .surface of rock, s an outline 
resembling a sniaU pair of spectacles, is , very common amongst 
the debris of oommiuuted shells. ■ The upper bed.s of the hill, 
from 29 upwards, contain no .fog.sils and have a poouliar , app.aar-; 

• '■ ■ ■ ' ■ ' • :2o' 
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anoe, snggostive ot tlioir having 136011. haked, and they weather in 
rounded hosses liko many volcanic rocks. I have suggested that 
their amygdaloidal condition and their “ metamorphic weathering” 
may he accounted for hy the hypothesis that hot ejecta of volcanoes, 
either hot wsijter, steam, hot ashes or a current of lava, had found their 
■way into a shallow sea and set it a-hoiling. It might he said that 
these very impure oaloaroons muds might have had gases generated 
in thoir interior hy the decomposition of organic matter or .some other 
cause ; hut many layers which are uinch more fretid and wore there- 
fore more likely to emit gases are not at all amygdaloidal, and besides, 
there is so nmoh volcanic power manifested all over onr tract of 
country, that it is more natural to invoke a little steam to boil nuid 
with, than to look for lass obvious hypotheses. But another reason 
in favour of volcanic motamorphisin is, that these same white 
baked limestones have been ob.served in other localities, near Manus 
Bal in Kashmir and in the Kafir Koto mountain, in the Punjab, and 
in these localitios they are disturbed by actions wliieh aj)penr to have 
taken place locally and to have affected these limestones much more 
than the rocks below them. Tlie hods of Manus Bal will ho de- 
scribed hereafter in theso pages, and wo shall he able to observe how 
faulted and twisted are .the white liinostoiios of that place. At the 
Kafir Kote there has been a similar local npheoval, and the disorder 
is very considerable. In this locality a felspathic sand, invaded hy 
quartzite in tortuous branches, is the remains of the voloanio action 
which has taken place there, and the limestone, though much le.ss 
marly than in Cashmir, is filled with goodes and veins of spar. I 
believe these actions to have been local and not very extensive ; they 
had little effect on the Zeeawan bed wlnoh had, by the time they took 
place, become tolerably consolidated, and they merely fractured and 
pushed aside the neare.st portion of the bed ; but they acted po\ver- 
Mly on the yet soft and muddy Weeau bed, curving it and twisting 
it in all .sorts of manners and directions; and when these folds mid 
twists were, again disturbed, probahly intensified and placed in now 
positions hy the final upheaval of the Himalaya, they became what 
we BOS them now, viz. most incomprehensible; donhling.s and reversing.s 
of strata. Let us also remember the beds which I mentioned as 
haying been seen . from the . brow, of the last spur of the Zebanwaii 
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visited by me ; tliese bods wore tho top or neiir tlio top of tlio series 
of Wooim limestone seem nlong tlio auet.ioii of tlio soutlieni iwpoefc 
of tlio Zebiunviin between Keeawaii and Kooniuoo. 1 said, “ From 
the brow of tiio last spur I have visited, a lino view is obtained of 
tho next spur, and this is remarkable for a great twist of tho strata 
wlilch compose it. Tho liinostone is e.vtreraely vvliite, atid resembles 
clndk-elirta at a distance.” Is it not highly pvobablo that there again 
wo had tlu) same altorod liiiicatouo ? The licds were wonderfuliy 
twist, od and folded, whilst those above and below them, were hardly 
afl'eeted. 

I eonsidor, therefore, that these altered liinostonefs are portions of 
tho Weean group, and I. believe that tho alteration was jirodueed liy 
hursts of water .at a very high temperature, or of gases hot and 
eompi'cssod ; tlio eruptive power of tliese ugent.s being sullieiently 
powerful to displace and uplift the calcareous uiud of the sea-bottoui, 
a mud which must have been plastic, from the groat admixture of clay 
it contained, and which was covered by no grout depth of water. It 
is for such an action, asl have supposed, that BIr, Dumont has proposed . 
the term of “ Qej'serian” action, and for the rocks pj’ucipitateil from tliese 
watery volcauoo.s (such as tho felspathic sand with (pinrteito of tliB 
Kafir Koto) tho name of Geyserian rocks. Tho name is sufficiently 
suggestive and requires no exphiuatiou. It is probuble that the 
quartzite which we have seen placed between the volcanic rocks and 
the limestone, belongs to that class of rqcks. 

47. The Arpat river runs through a district named Kothair or 
Kotehar, and it is from this district that I have namod tho uppermost 
l:t,od of the Oarboniforons (?) rnncstoiic of Kashmir. We have seen 
a small patch of this bed near Koonmoo, in the Zebauwan, but wo 
will find the bed well developed in tho next hills we are about to 
visit. 

A few , miles to the S. E. of Islamabad is a mass of well-woodod 
and pietureaquo mountains whicli separates tho valley of the Arpat 
river from the Nowboog valley.' : Arekbal, Tippoo, Karpur, Dhar ami 
Nawkau are summits which, appear to form the centro of ,a Bmall 
system of hills ; their height is between 8 : and 9(}00 feet, and they " 
deserve careful study. I was unfortunately not able to do mpfe tlian 
pay the most superllcial visit to Arckhal and. the iron mines of Kothair; j , 
and’ the follbwing are- tlio:nptpS-tafeit.flurIug that : visitj,ah|ij:j/S^ 
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The roclcs ivhioli overhang the rvell-hnowii Arckbal G-ardeii, near 
the western foot of the hill, are a rough gre3>' limestone similar to 
the grey coarse limoatone seen on the Islamahad hill, (boo No. 21 
of the section of that hill), full of sand and other impurities. It 
dips W. by S. 52°. There appear to bo hods of shales between 
the limestone courses, and these shales bj' their decomposition 
furnish the fertile soil on which grow tire fine forests of those 
hills. 

The foot of tiro Arckbal hill is therefore Weean limestone and 
shales. 

I then proceeded to, the small village of Kothair, on the Cfi.storn 
side of the Arckbal hill, in a small valley situated between it 
and Karpur. The rock of the spur of Arckbal, which extends to- 
wards Pahaloo, is n whitish or g'reyi.sli limestone with very few fossils, 
and intorbedded with hods of calcaroons .slate, apparently belonging 
also, to the Weoan groirp. 

Prom Kothair, the path to the mines, crosses a couple of small 
, spurs which have a direction S. to N. until wo arrive at the ridge 
which unites Dliar and Tip])oo and has a direction W. N. W. — E. S. B. 
The spur.? above mentioned are composed of marly liirtostone, 
either lustreless and velvety pale blue or dark blue, weathering fro,sted. 
The beds are very badly seen, on account of the vegetation and 
humus. Whore the limestone crops out, it seems to he dipping 
S. E. or E. S. E. with a very variable hut considerable angle. The 
beds of lime.stone appear to bo separated one from the other by 
thiok beds of shale.s and slate. The limestone has exactly tlie appear- 
ance of that seen a little higher up, and which we shall see contaiirs 
fo.s8i]s characteristic of the Kothair bed; but I failed, however, to find 
organisms in the pro, sent bods. 

48. The iron-ore is obtained from the sides of the main ridge, 
between .Phar and Tippoo. The ridge presents many beds , of very 
argillaooona Innostone of a lustreless bright blue colour, dipping S. S'. W., 
with, an angle of 45°. This ; limestone is remarkable for the large 
numher of gasteropods it contains ; it is also rich in corals, especially 
ol il\Q GyatlwjihyUklio^ hut the fossils appear generally as sections: 
or outlines on the .surface of the rock, and I could not obtain any of 
themwhole. 
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Bcitwocn tlie courses of limc,stoiie are bods of slaty altalos of 
various colours, but gciiorally dark grey, brown or reddish. 'I'lio 
outcrop of the, so slmles ba.s disintegrated and decouipci.scd into a 
vogc(;al)l6 earth of a dark rod colour and covered l)y grass and uudor- 
Avood, and tlii.s (5arl;b ha.s to be removed to bring the shales into view. 
In those shales the iron-ore is found as flat baiid.s or ribboiifs of great 
tenacity and bardne.ss, accompanied bj' softer oulirons clayey earth 
which is also useil a.s an ore. The riclic.st ore i,s tin; .steel grey 
variety; this is not continuous .as a regular bed, but forms Innids 
or ribbons in tlic shale, sometimes tliickening into a trunk a foot 
tliick, at other times thinning into a flat ribbon a quarter of an inch 
thick. 

The shales containing the iron-ore are about four toot tbiede, and 
are between beds of an arenac<5ous limcatone whiidi is blue and 
compuct when fresbly fractured, but wealliors into a coarse, brown, 
nearly friable sandstone in tlie neigbbonrbood of (lie iron-shales. 
Thiaohange in the limestone (evidently produced by tlio infiltrating 
water becoming charged with peroxide of iron in its passugb though 
the shale, and then acting as an acid on the lirao.stone below the iboti 
hed), is the indication sought after hy the miners to dig an exploring 
hole ; they dig above the altered linie.stono, and after removing a feW: 
feet of vegetable moubl, discover tlio iron-ore in the upper part of tlio 
shaly bed. Tlioy make a hole just largo eiiougli to creep in and use 
a short minor’s pick ; the ore is diiliimlt to detach, and, from the 
cramped position of the miner, the work is excessively laborious. The 
mines do not extend any distauce /under ground, and are generally 
abandoned in favour of afresh hole, when artificial light is reipiired 
to work. 

From the exaiiiination of three or four of these sm.all mino.s, I feel 
satisfied that the ore does not form a hod, but is arranged in a succes- 
sion of ribbons and bands which run in tlio direction of the dip, 
sometimes ana.stomosing ijito a hroiul pilane two or three foot across, : 
sometimes thickening into a trunk or pocket, and soraetimos dividing: 
into thin and narrow ribbons winch ibbeome lost in the sbalo. 

The mines are all situated high up the hill (on, this: side of the, 
ridge at least), within about, 200 foet of the summit. The :hiinor' 
.I had for a guide told me, that no iroivore is:.found lower down. : 
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49. The oi'6 is carried in kilters or baskets, carried on the back, 
by the means of shoulder-straps, to Kothair, a distance of two miles 
on a had hill-path. It is not smelted nearer the mines, on account 
of the want of rvater ; though it seems that it would bo very much 
easier to bring up water for the miners, wlio only know of that element 
as n drink and therefore require but little of it, tlnan to talco the 
ore down to the •village. The ore is broken into small fragmonts 
by children, ' and mixed with the ochrons earth and with coarsely 
powdered limestone. These materials arc piled up in a small furnace 
about two foot high, with iirtervcning beds of charcoal, and two hand 
bello'ws ar(j used to create a blast ; the smelting hists about 12 hours, 
and the produce of a furnace is only a few seers. The heat is not 
suffici(3nt to make the iron ran; and it remains at the bottom of 
the furnace as a viscous mass, full of scoriiu, and very brittle when 
cold, with a tufaceous aspect. The slag is a black glass, compact, 
and much les.s scoriacoons than is customary. The iron is heated and 
beaten with hammers to refine it. It is short, probably from bad 
maiuifacfuro. 

Two or three men and children and some women, all of one family; 
working ns minors, carriers and smeltons, turn out about two maunds 
of iron in the month from one furnace. There are only three 
furnaces at Kothair, giving a supply of six maunds of iron per mensem. 
There are similar mines at Loap and at Kooknr Nag in the Bringh 
valley, on the southern side of the same mass of mountains. 
From the dip of the beds, it is probable that tliese works are in a 
niuoli more favourable position than those of Kothair ; they are Said 
to he much more considerable ; the ore is obtained in the same manner 
as at Kothair, and there arc no regular mines. The ore is the .same, 
according’ to my guide, a miner who had worked at Loap, hut it is 
obtained much more easily and is found in thicker hods. Mr. Turner 
showed me some iron from Kookur Nag, and it appeared identical to 
the pig-iron of Kothair. 

; The turn-out I have given of the smelting at Kothair is not to be 
regarded as an indication of the richness of the mines. I believe that 
the miners only work the ore toipay their taxes to the Mahanijah’s 
government, and that their most. usual occupation, is to grow a little 
rice and Indian corn. I have no . doubt that the amount of ore is 
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considmblo, anil tliat a largo qurmtitj’- of, iron kotiIiI l)e olitainoil by 
inoreasiiig tlio mines, ami ailoptiiig better fnniaoc.s wltli n blast wrnlcod 
by water-power, wimlinill or lionsc-powor ; but tlio ininois ami otlier 
inliabitants of tlio villages take groat caro not to wenlitm to tlio 
Maliiirnjali's officials any valnable deposit of ore wliicli may bo 
worked with advantage ; tboy protend tlmt tlio Mabimijidi takes away 
all tlic iron for Ins nrsoiial and pays notliing for it, and that, when 
a supply of any ore is disoovered near a village, the inhabitants kayo 
to work it by corvdea, so that tlio discovery of a vein of valuablo 
raiuoral is a oalaiuity to tlio people of the neiglibonrliood, But this 
is probably nntvnc in inany ways ; tlio iron they supply is, as I liiivo 
said before, taken in lion of ta.xes ; the enre with which many of 
the holes are concealed with rubbish and hranclies, imluccs me to 
believe that a good deal of iron is smelted in a contrabmul ivay ; and 
last but not least, niahing a secret of mineral wealtli is quite laniBisleiit 
witli the love of hoarding riches so prevalent amongst natives. Tiio 
BMiie concealment of ores is now going on in riimava, wliere a little 
iron is known to cxi.st, and where the reason of the Kashmir minors 
would certainly not avail ; and it is reported by the geological sur- 
veyors of the llanigunj coal-field that it is impossible to believe 
negative reports from natives. In Kashmir, moreover, the Malia- 
rajah’s government entertain the same childish fear, lest the mineral 
wealth of the country should become known, and I well remember 
with what silly recommendations of secrecy I was shown by one of 
the Maharajah’s servants a small piece of iron pyrites of the most 
iiisig'nifleant value. 

50. The rocks we have described form the Kotliair bed (of 
Oarhoniferons lime, stone ?). They are a succession of courses of liine- 
stoiio, shales of a dark reddish or oohrou.s colour, dark slates aiul 
calcareous sandstones. I ani soriy I cannot give a section, hut : the 
following remarks will, in a way, supply its want. 

The limestones are of two descriptions, , viz. : some coarse and very 
sandy, indeed so much so, that when the carbonate of lime is reinovad 
by water charged with peroxide :of iron, " a brownish saiidatono is 
left; it contains no fossils, and . passes; gradually into a roiighgxey 
sandstone with a calcareous cement., The ptlier variety of liinestene Is . 
avgillaceona, and passes into, calcareous slate ; it„is dark, Ijlue or even 
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perfectly black wlien fresh -fractured, liistroless like a olny and with 
a strong earthy smell ; it _ weathers much paler, becoming covered 
U'ith an incrustation which is bright pale blue, yellowish or whitisli ; 
the surface being at first velvety or satin-like, and so flue -grained iii 
some specimens, that drops of rain or of dew falling from grasses 
leave small blo(;s or stains, which after a while becoming frosted. The 
fo,ssils of this limestone are well brought out on the weatliered sur- 
faces, as outlines or sections which are slightly in relief. The shales 
when oolirous, are very sandy, sometimes calcareous, oftoner not so ; 
thojr contain beds of clay iron-stone in irregular and wavy tabular 
bands or ribbons of an iron black and blui.sh black colour, and also of 
yellow carbonate of lime, and iron in a more or less friable condition. 
These shales have a well-marked slaty cleavage cutting the strata 
at a right angle. The slate is black, thick and massive and contains 
no fossils. It often becomes pale green and unctuous, and is then very 
tlan-bodded and exfoliating-. The sandstone is composed of rounded 
grains of transparent glassy quartz which are brittle, and break across, 
when the rock is fractured, and each broken grain reflects the light, 
so that the sandstone has somewhat the aspect of a inioaoeous sand- 
stone. 

The fauna of the Kotlmiv bed is more remarkable for the ahnn- 
danoe of certain animals than for any species tliat I can well define. 
Gasteropoda^ generally small, and corals of iliQ Gyaihnphyllidos" 
are nearly the only animals seen. A few bivalves, small and 
thin-shelled, also occur, hut they are rave, compared to the quantity 
of gasteropods. A few roots and stems, generally small, have been 
observed in some beds, but could not be recognized. 

The following fossils are the most usual in the Kothair had, 
Naticops'k f 
Maerochilus ? 

CJicnimlaia f 
Loxonema? 

Narinaa ,■ 

The fragments of (?f«fe!’qpodo in great number. 

GyathophyUimi ? sp. PI. VIII. fig. 2, 

i ELvni.4.s..: : 

? sp. : PL .ViII. fig. 4. : 


V 
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It is evident tli.at a list of fossils, sncli as is given liure, is 
iiisuiliciont to doteruiiiio tlto ago of a bed. My culling the Kotliaii: 
bed Carboniferous, is tbereforo only tcuijioraiy, and it is iiossildo, 
and indeed proliiible, tliat tbc bod is oitber I’onuiiiii or ifiitisMie. 

I Inivo often felt inclined to regard it as Triassic ; bat the totid absence 
of Jlotwt.iii, AminondcH and otber clianict<,'riHtic fossils prevontH my 
doing so. I Inivo tborefore preferred to represent tlie Knibaiv iieil 
as tliu top of tlie Oaiix'miforous soiles, until .soine characteristii! forms 
be discovered. Tim Kotbair bod was oxarninod uineli more super- 
iicially tban tlie otlier.s, owing to want of tiiiio ; yet it is worthy of 
notice tbut I liavo never heard of au aniniDitite having hcen found 
in the valley of Knshniir, though the niouiilains of Kotliair liiiiesl-ono, 
at the exti.'ymo oastoni eml of tlio valley, .are very often visited liy 
tourists and aTiiatour geologi.sts. 

51. The Kotliair forniatiou differs from the Zeeawan and Wooaii 
by tbc groat quantity of sbalcs it contains, tlie.so being in thick 
strata betwoon thiu beds of lime,stone. The fauna is, I belibvB, 
strongly indicative of a low swampy slioro bathed by a hIiuHow 
braukisli soa. The avrangonicut of the iron-orc is, I fancy, to bo 
ox],)]iiinod only by tlie liypotliesis of a clayey shelving sea botinl any 
one who has observed liot chalybeate spirings issue from the earth, 
near a flat piece of ground, must have noticed the sluggish stream 
divide into rills and rillets, form shallow pools here and there, reuniloi 
and divide again, meandering over the clayey soil ; ho will have 
noticed the oxide of iron contained in the water precipitated along 
the rivulets and in tlie pools as a bright red pcroxiile, whilst tho 
surface of the noarl 5 '’ stagnant water is covered by a niany-oolourad 
film, Thi,s, I would submit, is the very proQC,ss by. wiiich the iron 
of the Kotliair shales bus been dopositod ou the flat muddy .shore 
of the Oarlioniforous sea: the rills of chalyhoato water havo beconio 
the tabular ribbons of our iron-ore, and wc have therefore the iron^ ’ 
stone arranged as a main flat vein, or rather in somewhat parallel 
veins, with irregular small shoots oil: both side.s, and occasionally 
a thickened arid widimed mass ropresenting a pool or a hole in lilio 
bed of the stream. Many springs, such as I have described, ekist : 
noiy-a-days in tbe .Salt Rangcy: near the Kafir Koto hill, and hi Several 
localitie.? iu tbe'Hiuialuya p the iron mud they deposit would, under 
favourable circumstances, and in the course of long years, form beds 
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similar to tlie iroii-oro of Kotliair ; and when it is remembered how 
essentially volcanic the Garhoniferons period has heen, it is no great 
stretch of imagination to nssumo, that much of the iron contained in 
the rocks of that period was derived from hot chalybeate springs, rather 
than from decomposed minerals on the surface of th (3 eartli. 

Here ends the deseription of the Kothair bed. No rocks superior 
to it (excepting lacustrine and alluvial deposits) wore seen in Kashmir, 
and the Kothair bed appears the most superficial stratum exi, sting 
there. In other localities, both in the Himalaya and in the Punjab, 
Secondary and Tertiary rock.s cover in the PahnoKoio beds, but neither 
Oolitic, Nummnlitlc nor Miocene are to he seen in Kashmir proper, 
that is, between the Pir Punjal .and the Sor and Mor chains, and 
between the northern branch of the K.aj Nag and the chain connecting 
the Ser and Mer chain to the Kistwar mountains. 

52. As far aa I could learn, the whole of the hills, which fill np 
with their spurs the south-eastern end of the valley, are composed 
of carboniferous limestone ; this appears to go as far as the foot of 
the range which separates Kashmir from Maroo and Kistwar, where 
the limestone rests on volcanic rocks. Producli have heen found 
among eboulis close to the volcanic rock high up the slopes, and it is 
therefore probable th.at the Zeeawan bed reappears under the Weean 
and Kothair beds, as we near the volcanic rooks. The river Briugh, 
which drains all the S. E. and a good deal of tlie east of the valley, 
carries in its bed boulders of volcanie rocks and of carboniferous lime- 
stone. No granite was seen. 

As I have not visited these hills and pos.sess only little information 
on their g-eology, I will not enter here into any detail of what may 
he inferred from reports received by travellers who are not geologists, 
and I must refer the reader to the map for the probable position of 
the several rocks which compose those hills. 

- 53. To the N. W. of Srinnggur there is one more mountain 
belonging to the same catenated chain of summits -whioh we have 
described in this chapter ; it is the Safapoor, with its outlier, the 
Aha Tung, and the beautiful little - lake of Manus Bal at its foot. 

- This locality is interesting, and ! will ' describe it in detail. (Sea 
Sections -E and P ; Section IV. of General Map). The Safapoor 
-and the Aha Tung are both; composed of voloanio rocks exactly 
'similar to those which we have seen at the Tukt-i-Suliman and the 
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Zobanwan. In tlio. small valley ol- gap 1)et,weon tlie two bills are beds 
of limestone wliieli I will now doscvibo. (See Section E ; and also 
Sketcli-Seotion E.) 

Proeoeiling from S. to N., wo first find at tlm nortliern eml of tlm 
Aim 'I’nng a limestone quarry. The liiucstom! is about 120 feet 
tMcdv, and dijis south with .a very high angle. It appRurs to Ije cover- 
ed by hods of greouBtono eonlusely stratified; but on examining the 
bottom of the quarry, the courses of limostono are seen to bend to- 
wards the N., and tlm limestone is therefore superior fo the trap. The 

diagram here given 
fig. 0, rGprcseut.s 
the position of the 
roclcs. I aui iu- 
deht(5d to Captain 
Godwin-Austen of 
the Grout Trigono- 
met.rieal .survey for 
calling iny attons 
tion to this bend 
of the courses of 
limestone at the bottom of the quarry. If this curving of the liinestono 
was not seen, it would be nevertlieloss easy to rindorstand the trua 
position of these beds, as they are precisely similar to tho.se on the other 
side of the road (see Section), but in .an inverse position : the rook 
nearest the greenstone i.s a glaring white and mucli altered limestone., 
It is succeeded by a dark, greyish, argillaceous limestone, weathoiiiig 
bluish and rugose. On tlio other side of the road,, the dark limestone 
.appears first, and uudemcatli it the bed of glaring white alterad 
limestone. There is therefore every evidence of a Byacliiud ; hnt, of 
course, the discovery of the bond of the beds in the quarry coinpletes 
the evidence very sati.sfaotorily. 

Taking onr Section from the S. to N., beginning at the road and leav- 
ing out the beds redressed .against the Aha Tung wliioli I have just 
described, we have the followiiig strata 

1 Greyisli-blue limeatono j marly, ragose, , .hard,: dips S. 60°, inoroasing: to 
1?0° ; much broksji bed : about . ...I 20 ft, tMek.', 

* a liVliite Ijime-sfone. 7) Dark Iiiffloatonq. . .c .AUiwium. , <? .Road. 

; ’ e Dark Hmbatonti. t / WlMte 
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2. Palo limestone, weatliering glaring- wliito ; filled witli geodes, lined with 

small sp-ar-ei-ystala. No fossils. Dips S, SO'*, ... ... 100 ft. 

3. Thiii-beddod, shaly, gtripod Hinestoue, ... ... ... 5 ft. 

Fault. It niiia E.— W. and is about 10 feet -wide at the top. It i,s filled with 

rocks similai- to No. 3, folded in all directions. 

4. Limestone like 3 ; vertical, ... ... ... A ... 15 ft. 

5. Pale liniestouo 5 with geodes, like 2. Tracoa of fossils woro oh.sorved, 

but much altered and not i-ecog'iu'-zablo, ... ... ... 100 ft, 

6. Palo blue, shaly Hinestoue ; dips N. 80°, ... ... 3 ft, 

V, Like 5 ; dips N. 80°, ... ... ... ... ... 50 ft. 

Fault j it ruiia E. — 'W. 

8. Same as 7, ... ... ... ... ... ... 50 ft. 

0. Avg'illaoooiis, thin-beddod, palo grey Imiestone.bi'eaking- in flat thin pieces, 
like pottery, ... ... ... ... ... ... 80 ft. 

10. Sandy limestone, hard and dark, ... ... ... 20 ft. 

11. Conglomerate limestone, varying froin a coarse s.andy limestone to 

a perfect conglomerate, the pebble.s being i-onndod, jiieeos of liinostono ini- , 

bedded in a soft calcareous paste. It contains many Bcctioiia of the , | 

yfeotmis tuid other largo bivalvo.s pooiiliar to the Woetm bod. Portion.s of the il 

bod arc wtiitu and altered, ... ... ... ... ... 100 ft. ^ i 

12. Sandy, inioaooons, limostono ; dark grey, ... ... 2 ft, : /{ 

13. 'White limestone ; no fossils, ... ... ... ... 16 ft. i - w!j 

14. Argillaceous limostono, bine and palo ; woatlieriug Instroless ' , 4 

and velvety, ... ... ... ... ... ... 5 ft. 

15. Cong-lp-merntio limeatono like 11, ... ... ... 80 ft. ' 

16. Brecoiated and sandy limostono j soinctinios a ooarao ealeareous sand- 
stone, ... ... ... ... ... ... ... B ft. 

I7l Ash-'blno, palo, muddy limestone ; weathering lustreless, ... 25 ft. 

18. Broeciated and sandy limestone, ... ... ... 12 ft. 

10. Ash-blue, palo and muddy ; weathering lustrolesis, 25 ft. , [ 

All tlieso bods dip S. with an angle dimini!3biug g-radnally from 80“ to 3,5°. ! 

20. This bed is the top of a. well definod autielinal. The rock is a yellowish- • 

grey limestone, with I'Ollcd pieces, of limestone imbedded. It is sandy, .sonie- 
thncacpiite a sandstoUB, of toner a sandy unpnre limestone. It contains a great ]; 

many remains of fossil.s. The Kouthern braneb of the anticlinal dips S. 35°,; 1 

the northern br.anoh dips N. N. W. 25“. There is therefore a scineezing of the 

strata at the wostorn end of the strike, and, a divergence or opening of the : ; ? 

fault at the eastern end. Tliickuess about 30 feet. 

Then wo g'ot a repetition of the beds seen before, ns follows ! h S 

21. Ash-blue, Inati-eless muddy limestone, ... ... 25 ft. ? 

22. Brecoiated and sandy limestone, ... , ... 12 ft. 

: ,23. Ash-blue limestone, ... 25 ft. f 

24'. Brecoiated limestone,,., ,.,'4 , ... 5 ft, ,‘ A 
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25. Coiif;lmnoi'al.ic! lirafsationo, with scctious of largo bivalves, ... 5(1 fl,. 

25. Aah-bbio, Instroloss liitiostoiic, .„ ... ... ... 5 ft. 

27. White Uinestono, ... ... ... ... ... 15 I't, 

2S. Micaceous nuii siuitiy limestone; tlihi-lictU'leil ilark grey; 
ilips N. N. W. 80“ 2 it. 

29. Conginmoralic limestone; "rilty ; in places a conglomemiio, in (i(!iers 

ii lireccin; dips N. N. W. 85° at lii'ist ; . then it hceoinos vert ical and at hiat. 
dips S. 80°, ... ... 100 ft. 

30. Arimncoons liuKJstone, clavh, mngh and forming a prominent ridgo ; it 

(lips south 80°, ... ... ... .. ... ... 20 It. 

31. Thin-buihlod, nrmldy limestone, brealihi"' in pieces like piittia-y ; dip 

irrogidar ; bed folded and Avavy, inucli disirds-gruled, ... ,,, SO It. 

.32. Slialy iimostoue, very impure ; dip.s N. 80°. 

33. Siiudy limestone, dark and rough nod hard ; dips N. 70 to 75°. 'riuisn invo 
beds togotlna- ai'ti aljout, ... ... ... ... ... 30 it. 

31a Limoalone, genevidly Bandy and grey, but sometimes more eoinpiut imil 
hlium, and showing itmmnorable white; lines (.•rossing caeli otlier in all 

directions. It dips K. 70°, ... ... ... ... ICO It. 

33. Tiioso Bovernl variotics of llinestono, vIk. shaly and sandy, anti bhnj 
with white linos, t'cp(;iit tlumis(Alvos continually as lav as the top tifttlio hill,.: 
hot tliu rock becomes more .and more in.a».siA'e and presonts ptn'tion.B of criiiojd 
stmns woll preserveKl and petrified into .a, blaclc spar. Sometime,;) i.hO vouk ia 
flosh-oolonrod, and then the eviuoid slema .arc lighter in colour, and wcfithov in 
voliof on t.lio auvfaco of the rock. Theso arc the sections of orinoid Btcnnsi ivhioli 
hatm 1)001,1 taken for nnmmiilites hy Mr. Vigno and Dv. A. Iloming. ISO ft. 

The .strike of the bods of liiiK'stono Avheols more mid more to ii ',N. toS. 
direction. As wo approach the volcanic rooks of the Safapoov, tho dip beemn- 
iiig nioro and more Aveetorly. This Avheoting of the strike is avoU slmwn by 
the Sketch-Section (Sect. F), Avliero Ave seo Uio faeo of tlio liineatoiie-coiirsi'.s 
niicoverud and exposed, and facing tlio W. N. W. Tho thickness of tho Wueau 
hod is altogother 6 10 ft. 

A largo firalt, well niaikodhya deep ravine, sopnratcEi tin! liroostono IVum the 
volcanic rocks. It runs N. 11.— S. W. ' A.t the highest point tho limostoiio i.s 
seen to attain, tho fault is a mere dvaek,' and tho limestone is in contact with 
the volcanic rocks ; bnt at the S. W. end of the fault, it widenB obnaiilorably, 
.and bed.B of liinestono are to be obsoiwed on its northern aide, applied against 
the trap and conformable and enporior to it. Tho trap dips £1. S. E. 

On the Avestern face of the Safnpoot, long beds of well-Btratiliod latorito 
and ash are consincnons ; they dip S., with an angle of 40. 

54. Our section runs tlu-o.xigli, tho- spur , of limostoiie noarcst ; to 
tlie lake ; tliree ptllor spurs, payallel to it, cle.scoiui toxvanls t,lio 
village of Paturmoola (see, , Sectipn ]?.). , . They present (very avon- 
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dorful twists and foldings, but appear less altered tluin tbe beds wbieli 
are batbed by tbe lake; tbeir fossils are bettor preserved. I bavo 
not nsoended tbeso spurs, but amongst tbe lihoulis, I saw many 
fossils cbaractcristic of tbe Wecau limo.stonc, amongst otiiors largo 
Avicuh-pectens and Anthraeosiee, of wliicli sections only had been 
discovered in the rooks in situ. 

Some blocks of limestone were also found exhibiting Oastero- 
poclctj so conspicuous in tbe Kotliair bed, and it is therefore eviileut 
that this bed forms tbe uppermost layers of tbe liniestoiie of tbe 
big’bor spurs. I need hardly sa}'', that tbe beds of Maims Bal belong 
to tbe Weean group, and that they luive been folded and altered in part 
by volcanic .action, subserpient to tbe formation of the voloanio rocks 
on wbioli they ro.st. The order of tbe beds is from tbe anticlinal 
upwards on both sides of it, and tbe rocks noaro.st to tbe trap are tbe 
most snperfioial, excjopting, however, tbe detached beds which are 
conformable to the volc.anic rooks on tbe northern side of tbe great 
fault. If; tbe limestone bad been baked by tire amgydaloid and the 
greenstone, we would naturally expect to find the beds nearest to 
those rocks most altered ; the reverse is liowover the case ; and we 
must therefore admit that a burst of hot gases or hot water bad taken 
place at tbe time those limestones were still a soft and plastic mud, and 
that it irpbeaved, folded and metamoipliosed them. 

It must not bo forgotten, that the limestone might liave been much 
less folded by this first disturbing action than wo see it now, when 
tbe last upheaval of the Himahaya took place : the beds then slightly 
folded would naturally give way in the same direction as they wore 
already bent, especially if the .space they occupied between two un- 
yielding trappean bills bad become so restricted that the limestone 
must of necessity either bo folded or override the trap. On the appli- 
cation of such lateral pressure, a straight, flat, hard bed might have 
glided over the trap, but a , bed already undulating would more natu- 
rally give wiiy at the weakest parts, viz. the angles of the undulations, 
and tlms become gathered in crumpling folds. Such folds are well 
shown in the Sketch-Section, (plate ]?). 

: 55. Having terminated our examination of the several moun- 
tains Avbicb forin the first catenated chain on the N. E. of the valley 
of Kasbmir, we can now understand how tlus chain was once conti- 
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mions, tho several sammits being ro-iinitecl to one anotlier by riilgcs 
of Kti'iUified asli, iiggloiiierato and liiitusfoiic. These ('muieefing 
ridges have been tbsnrnled by tbo several stroanis rvliieli How towards 
the bottom of the valley, niul the limo.stouu i.s now fonui! only in 
limited beds, wliieli bsivc eseapod denudation frmn tlio shelter they 
received of largo and bard volcanic mountains. These streams and 
rivers, it is hardly necessary to mention, have bad a voliinio very 
different from wind: wo see now-a-days ; the. enormous layers of laena- 
trine congiomei'ato, wlricb they bavo accnmnlatod near their entrances 
into the valley, domonstrato plainly their former great donmlating 
power. The direction of these stream.s being from the high mouu- 
tains in the N. ,13., to tho bottom of the valley in the S. W., they have 
cut for themselves clianuels vvbicdi are. directed from N. E.— S. W., and 
thus bands of the ridges, \vbi(;b niiitod the suminit.s of onr livst chain 
to ilioso of the second cluiiii, have remained bctwcou the clniuuels of 
these streams, and given to those mountains the tH)pearauoo of being 
long spurs doscondiug from tho N. 13. to the S. W. .'sj» 

56. I shall, I hope, best terminate those detailed Sections, by 
appending a table of tho fossiliferons and otlior roedea in Knslniur, to- 
gether with such observations as tho natnve of tho rocks or the I'lnma 
best justify. 


Masses, Beda, &o. &c. 


' a. Granitoid porphyry i Ira- 
ohyto and idlstoue. 


h, Greenstone amygdaloid, 
basalt. 

c. Ifelspathio and augi- 

tio ash ; agglome- 
rate, &c. 

d. Black slate, soinelimea 

aniygdaloidal. 


e. Latorito, slate, baked 
clay. 

/. Quartzite. 


_ (/. Similar to c. ' 


CoiiditiouH iiulieatod. 


Molted masse.s which liavu not 
flowed, or Jaivo flowed under 
water'. Centres of volcauio 
action. 

Melted innssos which have flow- 
ed under water or in the air. 

Volcanic ejecta falling iii ahul- 

. low \Yuter. 

Mnd derived from volcanic 
r'oeks, rearrinigod by bIihIIqw 
, watoi', often lioateil by 
slioweas of liot aBiies, vapottvs 
or currents of lava. 

Same origin and sanio pouclj-: 

, tions. 

Goyserian aotipu. Bud of the ; 
great Tolcanic eruptions lip- 
pv<)ficho,s. 

Oceaaiunal oruptiona and sliglit 
ihll rif aslms atid dnat in ehtil- : 

. imvscas. 






C. 'Wbeah Ebb. B. Zeeatvas Bed. 
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Miisaos, Bijds, &o. &o. Fossils. Couditions iudicated. 


OUGANISMS AEPKAll. 


a, CrystalHno limestone, 

coai'so and ■vritli veiy 
few Ibaails. 

b. Massive liuiostonc, gTii- 

ntilar, or crystallino. 


Open sea coast, not very deop. 


Protluctm, Opoii sea coast. 
Oft/iis, Spin- thorns. 
fera, Fenes- 
tctlidce, Or- 
tkocenis. 


About 50 fa- 


c, Ferruginons calcaroous Same fossils. Sea coast, not distant. Honvy 
brown shales. . water- fall on Volcanic islands. 

il. Dark aandy shales. Same fo.ssils. Sea coast, not di.stant. Di-il't 

near shore. Heavy water-fall 
oil Volcanic islands. 

c, Li!iie.?tone, slmly, witli Snnio fossils ; Sea becoming shallow; shoro 
shaly parting's. no Bryoeoa, shelving nud drifty. 

Tluckue,sa = 200—230. 

Fauna chanoes. 


'a. Shaly and sandy lime- EnennUes; Shallo-w shelving, coast line, 
stone. .small 

bivalves; 

Debris. 

6. Black argillaceous lime- Debris. Shallow sea between islandg. 
stone. 

c. Altered, amygdaloidal ITono or moro Local volcanic action j geysoriim 

limdatono. traces. bui'sts of water or vapours. 

Farthquukes. , 

d. Fleali-oolorod limestone Anihracosice. Proximity of land ; banks and 

with lenticular bed,s of Amculo-pec- shallows on a shelving' coast, 
pale bliu), nearly fria- tens, line, 

bio limestouo. I'ccteas. . 

Soltyiiopsis, 


e, Thin-hcdflod, ai'gillapo- 
ous limestone, breali- 
ing in slabs. 

/. Shaly, muddy, very {oa- 
tid Ihntistone, 'W'ith gre- 
garious fossils. 


Ai'gillaoeons and arena- 
eoous limostono palo- 
; loss blue and yel- 
; low. 


QoniaUtes. Isiow foi'mation of fine silt iti 
I woll protected creeks. 


CVi'fia and Wami, damp and shallow sea, 
small , . BWanips, teeming with life. 

TerebmiuXee. 

Debris of Very shallow sea-shore ; sublit- 
small thin , , toral oscillations ; frequent 
bivalves. , freshes of fre.sli water carry- 
Eoots of .iug mitd to the sea. 
plants. 
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. 1 

ji ® 
o ‘^5 

S' 

Maasos, BoJb, »tc. &c. 

FoHails. 

Cimditiou imlicuicd. 


l! 

1 

\\UNA ClIANUEf 
1 

i. 


a. Diirlc, Who or Wfiuk ar-' 
gUlacuoua limostoucj. 

h. Slato and shale. 


3. Sandy Kinoatouo witli-i 
out. fossils. 

1. Shales; aainly sluilus; 
oluy irou-oi'o in ribbons. 


c, Ijinicstouo like a; pass- 
ing into calearoous! 
slatoa. 

Thickuesa = 500 foot. 


Oastempotla, 
and CyiithO' 
pltyllkUx. 

None. 


Gastcrnpocla 
and Cyatiui- 
phylUdm. 


I’l'otooted oi'eoks,mlhoi' swampy. 


|lUver.a bringing down mud to a 
Hliidiow sou. SubUttural osoil- 
lutious. 

Drift on .shallow slujlving oonst. 


Slielviiig low land near soa- 
shora, li'uvm'Hod by rills IVnm 
hot cliiilylioato spi'ings. Bub- 
littoral oscillations. 

Shallow orocks or protected HOtt , 
coast. Swamp with grasses f 
ShnlJowB betwcMi tides ‘i 


Tliisi succession of beds shows a steady shallowing of the sea. If 
we reflect for a luoment how the sea bottom which roceivdd the,, 
limestone was formed, by volcanic ash and ojeeta falling into the 
sea around the crator-s of iinmcrous volcanoes, we would ho led to 
expect a shallow ,*shulving sea coast. ‘Whether the volcanoes had 
existed for ages and prevented the development of life during the- 
Silurian epoch, or whether they broke out after the Silurian beds 
had been deposited arid buried thc,so beds, under their ejouta, I 
cannot .say. It ajjpears lunch more prohahlo however that the yolc.'inpes 
existed during the Silurian epoch, and prevented m.ariue animals 
from living, by keeping the water at such a teniporatiu;o or per- 
moating it by such gases. as were incompatihlc with life. However 
this may he, there can he no doubt that the volcanic cjocta were 
disposed in very gently sloping heds all : around the yolcanoos which 
produced them, and, as these ojeeta were arranged by water, we would 
naturally expect the hods they , formed , to extend : far into the soft, 
ileiioe a long shelving .shallow .cooBt would bo formed, a coast dvhich;: 
would speedily ‘beebme more and more- shallow, from tho.enprjnoijs; 

25 ' 
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amount of sand and clay wMcli was waslied into it from tlie volcanic 
islands wliicli studded it, liy a rain-fall of tremendous volume. 

57. We liavo yet to describe the second and third catenated chains 
of Kashmir ; the second is marlted by the summits of Liwaisatur 
(13,012), Churn Wollvalbul (14,310), G-irdwali (14,060), Batgool 
(14,423), Boorwaz (18,087;, Handil (13,273), Saijhaha (11,3.34), and 
joins the first parallel at the Snfapoor on the eastern shore of the 
Woolar lake. On the other side of the lake, it is continued by the 
Kahoota,- the Mangaifi war (8,728), and the Sheri Bal. These inoiin- 
tnins are all composed of volcanic rocks and of azoic slate intor- 
bodded with ash and agglomerate. They need not therefore he 
described in detail. The Boorwaz, llaiidil and Batgool form 
a porphyritic mass which is generally described by travellers as 
granite; it pas-ses gradually on the west into amygdaloid and grocn- 
stone to form the summits of Saijhaha over the village of Guilder- 
hnl. The transition between tiro porphyry and the greenstone is 
a feldspathio rook of a pale colour and imbedding very numerous 
transparent crystals of cpiartz, a description of rook which is also 
found to form a passage between the porphyry and the felstonc of 
the Kaj Nag. Trom the examination of a few specimens, kindly 
given to me hy travellor.s, I have no doubt that the whole of this mass 
of mountains is composed of volcanic rocks, volcanic ejecta and slate. 
I am not aware that limestone exists anywhere amongst the spurs 
of these hills. Between the v.alley of Thral or Trahal and tlie river 
Lidar, there is a great labyrinth of mountains with many of the 
summits enumerated above, but, I could obtain no information 
regarding them. I therefore reguosted Captain MacQueen, of the Punjab 
Irregular Porce, who had arranged a .shooting expedition to those hills 
to be kind enough to bring me a few specimens of the commonest 
rocks of the country he was about to visit, and also any rock which 
appeared to him in any way remarkable. By the use of the speci- 
mens thus obtained, and the examination of Oaptain MacQueen’, s 
route on the map, I was enabled to ascertain that the whole mass of 
these mountains is composed of the same volcanic rooks, which I have 
described in detail at the Tnlct-i-Suliman and the Zebanwan. , Ashes 
appear to have 'been acoumukted in enormous rinantity ; they are 
bnterbedded with hands of black compact slate such as is so well seen 
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in tho Wast'ii'wnn and Zolianwtin, ami botli asli nml slnto are ocea- 
sionnlly cellular or amygdaloidal. There ia iieh.lior liiiiestouo, granit.o 
or ])orpliyry among Captain MacQueeu’s spociincns, and I hcllco'c 
therefore that the two luat rocka at any rate do not occur in these 
mountains, ns pieces of granite and porphyry g-cnerally attract tho 
attention amongst tho dull ash-rocks and would not have failed to form 
part of tho collection, if they liad existed. .It is very po.ssiblo that 
romnins of hods of limestone are to he found among.st the spurs of 
the hills. 

On the north of the Woolar Lake, many moiintnins of no great 
height form a sort of amphitheatre. They are nearly oiitirely 
composed of amygdaloidal greenstone, .ash and slate intevbeddcil, 
hut near tho village of llundipoor, about two miles oast of the 
road, some bods of limestone are seen. Mr. Drew has kindly scut 
mo some specimens of it that are a Ucsh-colonrod, soinotinics 
greenish, very aronaocoiis and argillaceous. They are not at all 
crystalline, but ooiitain an enormous number of enorinite stems 
transformed into spar with a cleavage oblique to the axis of the 
stem, so that when tlio section of a stem weathers, it appears striattad 
across, Tin, s crystallisation has destroyed tho strncturo of tlie stem, 
hut the central canal is seen in a few specimens. Wo have sOcii 
this rock well developed at Manus Bal, towanls tho end of our scetion, 
where the beds of llesh-eolonred limestone alternate witli grey sandy 
limostouo containing' criuoid-stenis transformed into a spar as black 
as coal, (See 86 of the section of Manus Bal). The limestone of 
Bundipoor is therefore Woean limestone. . 

On the west shore of tlie Woolar lake, the Taltiloo and tlie 
Cliralkoot present perpendicular oliffis of, volcanic rocks de.scend- 
ing into the water. From, a boat on the , lake, it is easy , to 
observe the usual thick and confusoly , bedded mns.ses of , greenstouo 
and am}'’gdaloid forming tho centre of these hills, and the iuore sloping 
and regularly stratified layers of ash, laterlto, agglomerate and 
slate weir developed, in the long spinm which dosoeild on nil sides. 
The whole mass of hills appears, to he nnade of volcanic rocks, and the 
lowest spurs which' approach the ,ahore, of tho lake present no fossiliteiv 
, oua beds . Of th e : higher peaks, the Kahoota, Blangauwar and , Sheri 
Bal, I know nothing, birt there: oan hardly be a doubtj hoivoyerj of 
their. being volcanic dn: their femmation.;;;,.; 
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58. Tlie tliird catenated cliaili is composed of tin mm its of groat 
heiglit, tlie Gwaslibravi (17,889), the Harbagwan (16,055) the Basmai 
(16,652), and the Haramooh (16,903), and many other peaks wliich, 
with their spurs and connecting ridges, separate Kashmir proper 
from Tillail and Giirais. All these high summits are formed by 
porphyry having a granitoid appearance, -vvliich passes, towards the 
north, into felstone generally earthy and similar to the earthy fel- 
stoiie of the Atala Mount near Baranioola. On the north-western 
extremity of the chain, this felstone becomes oontinned with tliat of 
the great chain of hills which unites the Kaj Nag to the Ser and Mer 
chain. This flaggy roclc is continued to near tlio city of Gnraig 
where, in the valley of the Kishengunga, beds- of limestone 
appear extending from about 15 miles N. W. of Onrais to Tillail. 
Tlie limestone is, after a break, coiitinuod at the Sono Mnrg 
and is in all probability identical to that of this locality. I have 
never soon any specimen or fossil from thc Tillail limestone, hut the 
Sono Mnrg limestone is Carboniferous, and It is moat probable that 
the Tillail limestone, which appears to bo the continuation of that 
bod, belongs to the same epoch. 

Due north of Sono Mnrg, the limestone is much developed and 
forma the summit of a considerable peak. 

The porphyry-centres of mountains pass towards the south to rocks 
of an appearance different from that of the northern spurs ; while 
■we have seen that, towards the north, the porphyiy generally graduates 
to a felstone more or less earthy. Towards the south it changes, as we 
travel from the peaks towards the end of the spurs, into trachyte, 
greenstone, amygdaloid, basalt, ash ami agglomerate, together with 
interstratified, azoio and often amygdaloidal slate. 

r The northern Spurs of Gwashhrari, the Harbagwan and the Basmai 
are composed of felstone, and near the road to Brass, in the valley 
of the Sind Torrent, of amygdaloid and ash. On these bods of 
ejecta rest fosailiferous beds, and, near the small village of Sono Mnrg, 
the beds of limestone are well developed. Captain Godudn- Austen 
'found in that locality some fossils which he w'as kind enough to 
show me. They were identical with the forms desoribod as Gharq.e. 
teristic Of the ICothair group of ’ Carboniferous ; limeatonej viz, the 
Gasteropoda and Gyat1mpliylHd(S at PL' VIII. 
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fig. 4, 4a. They occur in n Ihiu-botldcd, darlc-grcy, firgillsux^ouH 
limestoiio, liiiving iu some places the appearance of a calcnreoiis 
date. But beds of Wooan limestone must exist not far from Bono 
Mnrg and form propaldy .some of the liods of lime, stone wliiidi are 
Been in the high valley between the Amberiiath and the Gwnshbrari, 
as blocks of limestone of this description, rounded by running' water, 
tvere found in the bed of the Sind, near the triivellov’,s home at 
Sono Murg. 

To he conimiu’d. 


Expuuimisniau tnvisbtkjations comicctcil with the aupplij of watkk 
from iho IIoojjMn to Caucuti'a, hy Daviz> Waldie, Esq. F. (J. B, d'c. 

[llooeived 31st August, 1806.] 

■ The attention which of late years has been given amongst civilized 
communities to the pre.^ervation of health and prevention of disease,; 
has naturally been directed amongst other subjects to that of the 
water employed for economical purposes, and more particularly to its, 
purity and wholosomcness as a boverago and ns the medium for the 
preparation of food. Tlie subject has been under the consideration 
of the municipal authorities of Calcutta, who, as is well known, liave 
organised a scheme for the supply of the town from the river Hooglily, 
for the carrying out of which arrangements are now iu progress. 
The Sanitary Commission appointed some time ago in the Bengal 
Presidency, and I believe in the other Presidencies also,, recommended 
to the several governments of the Subdivisions, that the w-ater of the 
various cantonments and stations should be subjected to chemio.al 
analysis for the purpose of ascertaining their w]iolesomeneE!.s, and 
these recommendations are in course of' being carried out. 

In England, and more particularly in the metropolis, much attention 
has been given to the same subject, and also, to another one closely 
connected with it, namely, the dispo,sal of the aeWerago of towns. This 
subject is connected; . with: thnt, 0 f water supply, not only, hoeause in, 
the plan generally followed for gctting rid.of Befferagc in towasjral^^^^ 
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supply of water is necessary, but also on. account of the cironmstance 
tliat in many cases the readiest way to dispose of the Ihpiud sewerage is 
to turn it into rivers. And as it frequently happens that these rivers 
may afford the easiest or perhaps the only practicable source of supply 
of water for other towns, the pollution of then- rvaters so produced may 
be not a little deleterious. From the enormous extent and population 
of the English metropolis, and the comparatively small size of the 
river on which it stand.s, the evil in that case has become palpable and 
notorious. The most eminent chemists and engineers have been 
engaged in the examination of the subject as resjjects both the supply 
of -^vator and disposal of sewerag-e, and the results of their eiirpiiries 
have been published and subjected to pDublic criticism and discussion. 

So far as I am aware, notbiug has yet heen published of the results 
obtained by the examination of the waters of the Military cantonments 
of India, nor do I know if it he intended that anything shall he. 
With respect to the Calcutta supply, gs is well known, a series of 
analyses has been made, and a Report of results and conclusions drawn 
Otit, by the Cheniioal Examiner to Government, Dr. Maonamara. 
That report, no doubt from being intended for a non-professional, and 
(regarding it collectively and officially) not a professedly soientifio body, 
gives only results and conclusions, omitting altogether the details 
of analyses and the specification of the methods employed. Dr. 
M.aonamara’s attention seems to h.ave been directed chiefly to the 
water of the Ilooghly, to ascertain the proper point nearest to the town 
from which a supply of water of sufficient purity all the year round 
could he obtained. The examinations were made on samp)les from 
Cossipore, Pultah Ghat near Barrackpore, and Ohhisurah. The general 
conclusion arrived at is, that the influence of the tide is little felt at 
Chinsurah at any period of the year, not mucli more at Pultah Ghat, 
except towards the close of the hot season in May and June -when it 
is decidedly perceptible though not great, and not only decided but to 
a large amount at Cossipore during the months of March, April, May 
and June ; and that the river water from its admixture with sea water 
and the sewerage of Calcutta during that time is unfit for human con- 
sumption. The organic matter is stated to he much larger in rpiantit;^ 
during these months than at other, periods, and also to he highly 
nitrogoiiizcd ; the quantity amountijig.to 6 or 7 grains or even 10 or 
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12 grains per Imp. gallon during tlie iiioiitlis of April, Blay uiul 
Juno; mid tliis increase in quantity and deterioration in quality is 
conaidorod to be duo to the orgjinic! impurity from t, lie sewers mid baiikhi 
at Oalcntta. The analyses, I may okserve, were chiefly made on Hainples 
taken at high water, obviously to get the water at its worst. Analyses 
arc also given of the waters of two tanks in the Maidaun or plain round 
Fort William, namely Monoluir Doss’s Tank . and Gonerul’s Tank, 
which are oonsidorod as unquostioiiably superior to tlie riycr water. ' 

I inay observe that, when I commenced this investigation, it was not 
in connection with the wator supply of Calcutta at nil, or oven in con- 
nection with the economical use of water or its wholcsomeness ns a 
hovernge. Tlieso enquiries had been pkeedintho limids of others ; hut 
it occurred to me, that residing, ns I did, on the hanks of the Ilooghly, 
and posso.ssing certain facilities for tho purpose, it might he a contribu- 
tion to science of some .small value to make a minute examination of 
the constituents of both the water and tho mud of a groat river 
draining so largo nii extent of country ns the G anges, Tlio investiga- 
tion is as yet far from completion, but dining its course, it occurred 
to mo that many of tho results obtained might have some value in 
relation to the subject just adverted to— the economic.al use of water 5 , 
and that the local interest attached to it might render it in Some 
degree appropriate to publish those results, more jiarticularly at a 
time when all the knowledge attainable connected with tho sn'bjeet 
is desirable. 

This communication then is not intended to present a full statement . 
of the composition of the Hooghly water, hut only to treat of such 
points as are of more particular interest in connection with its applica- 
tion to supply the wants of the inhabitants of Calcutta. And indeed 
this is all that is necessary for the purposo in viow. As regards tlie 
general compo.sition of tho river wator at different seasons of the year, 
my own rcBults only go to confirm those already given in Dr. Mac-: 
namara’s Eeport, but in some partieulars, not of minor inipoitanco, the 
results I have obtained and the nonelusions drawn from them are : 
sorneivliat different ; and in other particulars it inay he found: that I; 
have added to the stock of information on Gio suhjoct. . 

It is : scarcely necessary to ' allnde to the course of the seasons': in 
Bengal and the way in which . they affect the river. , But; Jor;^: 
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convenience I sluill liricfly state how I shall speak oi them in 
what follows. ]?i'oiu the inidclle of June when the rains generally 
commence and the river rises, till the end of Octoher or middle of 
November, when the rains have ceased and the river is rapidly falling, 
I shall speak of as the rainy season; thence till the end of February 
as the cold season ; and thence again till the rains recommence as the 
hot season. The first is identical with Dr. Maonamnra’s “ Full season,” 
the two latter with his “ Low season.” 

During the rains, the river comes down in full stream frona the parent 
Ganges through the effluents which unite to form the Hooghly, viz. the 
Bhagirathy, Matabangali and Jellin,ghy, with contributions from other 
tributaries from the west. During that period, and more particularly 
during its earlier part, the water is loaded with mud in a very 
fine state of division and very slow in settling. As the season comes 
near its termination, the water becomes clearer, and remains so during 
the cold season, any mud in suspension rapidly settling. The water, 
which during the rains naturally contained the smallest proportion of 
saline matter, now contains more, the proportion gradually increasing 
till the end of February, the first increase having been more rapid at 
the stoppage of the rains. All this, of ooxarso, is the natural and obvious 
result of evaporation without any rainfall to supply the place of tlm 
lost water, aggravated by the diminished supply of xvater from: the 
.Ganges caused by the bars at the entrance to the tributary effluents; 
These causes operate with still greater power during the hot season, aided 
by strong, southerly winds and powerful tides. During this season the 
mud is stirred up, and the water rendered more dirty, hut the mud is 
not ill the same state as during the rains, and settles without difficulty, 
.The influence of the , tide.s becomes increasingly felt as the season 
advances, and the admixture of sea water becomes unmistakable. 

The following table exliibits the results I have obtained as respects 
the amount of solid residue obtained by evaporating the water. They 
are given for 100,000 grs. of water, instead of the Imperial gallon used 
by Dr.: Macnamara. By multiplying by 7 and dividing by 10, tho 
quantities per gallon are obtained. . 

The foUowing Table slmoing Ac amount of solid matter dried at 
212; to 2‘2Q° Fait, in tlm river water at ebb tide, at a point from lwQ*to 
th'ee miles above Galatia. , . 
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Tadlb I. 

For 100,000 gM. For 70,000 grfs. 


August 81st, 1805, incliuliiig very fine clay,* Ebb, 
Di;co)nl)er 6tli, Ebb, 

1866 


February 25th, 

Ebb, 

80.00 

21,00 

May 2nd, spring tide, 

Ebb, 

80.20 

25.84 


Flood, 

88., 50 

01,05 

24th, Neap tide, 

Ebb, 

21.25 

14,88 

dune 14th, spring tide, 

Ebb, 

Flood, 

80.70 

1,51.1)0 

21.40 

106,8;) 

July fith, including very fine clay,* 

August Stli, clay and some .silica dodiictcd. 

Ebb, 

Ebb, 

12.50 

8.18 

8.81 

6.60 


Those numbers confirm the results exliibited by Di'. Maenamfira's 
report, ni’tildng allowance for difference of seasons. They shew clearly 
the increase, of solid contents more e.specially during the dry season'. 
And hero I may remark that samples were chiefly taken dniing 
ebb tide, as my primary object was the oxamiiiation of the river water 
proper, and it was only during the hot season that particular attention 
wa.s paid to the state of tide, after my attention had boon diroctod in 
part to what is the special ohjoct of this paper. And indeed, except 
during the hot season, the composition of the water is little affected by 
the tide.s. 

And further, as the object was to make a full analysis of the water 
at several different seasons, I did not adopt the roadiost or. simplest 
motliods of merely comparing the Avatcrat different periods for saiutary 
purposes, which would have been done, had that boon ffiy primary 
object. The methods adopted will be noticed in due course. 

The preceding table exhibits a very great . variation in the amouvit 
of solid con.stitn cuts during the hot season, owing to the inliuence of 
the tides, a’subject which will he separately considered. 

' * Tbesa waters liarl settlscl 'wroll—that of August 1865 for 19 dayfj, tliiifc of ; . 
.Tuly 1806 fur about 35 .clays, yot by comparison Avith, that of Augu.st 'J.fjSS;, 
it Avill be obsbrvecl that about oho third .of their solid cohtoiits was fiuo clay. 

i!6 
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Influence of the Tides. 

It will indeed le convenient to talce up this subject first in order. 
Dr. Maenamara’s results exhibit very clearly the increased quantity of 
saline constituents during the hot season, commencing in March, and 
coming to its height just before the coinmencetnent of the rains. His 
table shews as much as 77.7 grs. dry saline residue from 1 gallon of 
water at high water on 12th June, 1862. I obtained from water taken at 
full spring tide, on 14th June of this year 1866, as much as 106.3 grs. 
j)er Imp. gallon. Thi.s is easily accounted for when it is found, as ascertain- 
ed from examination of the rainfall, that from June 1861 to end of May 
1862 there had fallen 87.4 inches of rain, while during the correspond- 
ing period of 1865-66 there had been only 47.9 inches ; the river 
must, have been much lower and its current feebler, and consequently 
the sea water bad penetrated farther. My observations were all made on 
water taken from the river near my own residence at the village of 
Baranagur or Barnagore, with a few exceptions which I shall notice 
afterwards. The locality is about two miles above Oossipore. But I 
made observations also on the effect of time of tide. 

This point is also noticed in Dr. Macnamara’s report, though not 
very fully. He mentions that the water varies much in the degree of 
its impmrity with the time of tide, falling as low during April and May 
as 23° at low water, that is, 23 grains of saline matter in 1 gallon. My 
observations indicate even a greater amount of variation than is by this 
suggested, as will be shown by the table I have prepared. As the 
evaporation to dryness and weighing the residue of numerous samples is 
very tedious and troublesome, another plan was adopted for estimating 
the amoniit of variation. The river water proper contains very little 
chlorine in its composition, while in the state of common salt this is 
the characteristic constituent of sea water. The quantity of chlorine 
Was therefore ascertained by the usual vohnnetrio process with nitrate 
of silver, and calculated as if it existed entirely as chloride of sodium 
or common salt, which afforded a very good uieans of comparing the 
samples and estimating the proportion of sea water present. 

I endeavoured to make some observations further up the river, but 
found that it could not.be done properly except with an expenditure 
of time, trouble, &o. that I could not , devote do it. Any observations 
that I did make were only confirmatory of Dr. Macnamara’s results. 

The following table exhibits the results of my observations oii; the 
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iiiflueiic6 of iliG tuIcB. TliG chtiiigG of coiivsc is gnuluxilj coiunionoiu^ 
in Miu'cli and itLcreasing as shewn by Di-. M'acnamava’s report. I did, 
not make obsorvatious until the first of May. 

Table II. 

Clfiovine oatc. Saline matter dvied 
as Cbloriilo at ii20“ B'. 

To compare Ehh and Flood' Tide, ofSraJium. 

lior 

1866 a mile nhov# Baranngar — Vor 100,000 100,000 Imp. gal. 


May 1st, second day of frill moon. 

Low water nearly complete, 

,gre. 

gt-B, 



28.0 

1!).60. 

High water nearly coiuplote, Surface, 


61.55 

48.08 


Beep, 


59.56 

41.68 

At Calcutta — 





2rul, third day of full moon, 





f About 1 Ebb, stream, 

Surface, 


36,20 

25.30 

1 Opposite llaukshall. 

Deep, 

15,50 



( About -f Flood, stream, 

Surface, 


88.50 

62.19 

1 Opposite Hatkohdu 

At Baranngar — 

Deep, 

65.50 



16th, third day of new moon,. 





Above 1 or 1^ hour Hbb, 

Surface, 

40.00 

66,40 

46,48 


Deep, 


68.60 


Above |- Flood, 

Surface, 

78.00 

107.20, 



Deep, 

76.00 

109.00 

76.30 

Nearly high water complete, Surface, 

82.50 

104.70 



Deep, 

80.00 

106.20 


To shew state at Neap tide. 




24:111, fourth day of first, quarter of moon. 




Ihour afterbeginningo£B.bb,Surface, 

17.50 




Deep, 

18.50 



8 hours after do. , 

Surface, 

Deei), 

12,60 

11.50 

1 21.25 

■ 16.*^®' 


To shew rate of change diirwg- 
Ebb and Mow. 

May80th,:thirddayof:fullnioon. , 

At .shore 5 h. before tide begun, ..... 27.00 
2h. before do, ....... 21. .'iO 
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Stream, albove 4 lioxirs flood, 64.00 83,85 58.7 

June 1st, fiftli day of fnll moon. 

5 li. 10 m. lefore tide beg-mij 36.00 

1- 20 ditto ditto, 16.50 

2- 10 after ditto, 26-50 

5-10 after ditto. Surface, 69.60 

‘ Peep, 68.50 

lltli, third day of new moon.* 

Tide commencing about noon, 

At 6 h. 40 m, A. M. Surface, 63,50 

Deep, 65.90 

11-5 A. M. Surface, 15.00 1 

Beep, 14.00 1 

2-20 P. M. Surface, 71.00 

Deep, 85.50 

4-20 P. M, Surface, 123.00) iri o -joceo 

Deep, 126,00 ; 

The water was collected either by filling vessels from the surface, 
or in the case of the deep waterbyloiveriug atin bucket provided with 
proper valves. The much larger quantity of heavier mud brought 
up by the bucket proved that it acted properly. The water wait 
collected in almost every instance under my own personal superinten- 
dence. 

The collection was made by means of an ordinaiy smaH boat 
or dinghy. The changes of position which could not be avoided 
account for the irregularities between the surface and deep waters, 
taking into account the strong ciuTcnts and eddies that prevail. 

The table exhibits the great influence of the tides : taking the 
extreme case of 14th June after long drought, just two days before 
the rains commenced, -we have in 100,000 fl. grains of water 151.9 gi-.s. 
solid matter at high water, and 30.7 gr. at low water, or nearly 6 to 1 ; 
while- comparing the Gldoriuems Chloride of Sodium or common salt, . 
the proportion: is fully ,8 to 1. These great differences occur chiefly at 
spring tides, The rosults of 24th May shew liow compar.atively 
small this is at Neap tides, 19 grains of salt at nearly high water to 
12 grs. at nearly low water, 

- * Higilest tides are oa Oiird day of new or Ml moon. 
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A study of the particulars of . tliis taMe shows that the period 
during which the water can he ohtainecl with the smallest nilmixtiiro 
of sea water is during the last three or four hours of ohb tide and the 
first ono or two of flood. From tables of the analyses of the waters 
supplied to London which I shall have to refer, to more particularly 
afterwards, it appears that the water of. five Thames Companic.s contains 
at an average from 26.41 to 26.97 grs. of saline matter per 100, OOO** 
and that of four other Companies, — two river waters contain about 20 
grs., and two artesian wellwaters contain from above 38 to 40 grains. 
The Hooghly water at Baranagiir therefore even during the hot season 
at ebb tide ooutaius little more solid matter than the Thames water, 
but probably a larger proportion of this is salt. 

Constituents ofSiver Water proper. . 

We have now to direct onr attention to the river water proper, which 
%vo may consider that we can got from the Hooghly at different degrees 
of dilution all the year oxcopt throe or four mouths of the hot season. 
The water of rivers is of course in greater part generally water fallen 
from the atmosphere. Aided by the carbonic acid of the atmosphere, 
it acts upon rocks, ev'en silioions rocks, producing a certain amount of 
decomposition and carrying off their constituents partly in solution, 
partly in suspension as mud ; it camc,s off similar constituents from 
the soil, which consists of decomposed rocks ; and also from this soured 
a quantity of organic matter, the result of the decomposition of vegeta-i 
ble and animal substances, as also the excremontions matters deposited 
there. Except in spieoial circumstances the water of rivora generally 
contain,? a rather small poroportion of alkaline salts in the state of 
Bino!ite,s, sulp)hates, chlorides and carhonates, W'itli a larger jn-oportioaiof 
carbonates of lima and. magnesia kepjt in solution bj'’. excess of caihoiuo 
acid gas. Tliey differ from spring or deep well waters and agree with 
surface wmters generally in containing a notable pnoportion of potash 
as well as soda, and also more silica, pohosphates, earthy carbonates 
and organic matter, and sometimes ammonia and nitrates,: than deep 
spn-ing wmlens do. When brought in contact with argillaceous dopo.sits, 
they pjart with their potash, amnioniaj .silica, phospliorio acid and- 
organic matter,: wMld thc:soda, lime, magnesia,:: :sulp3hnna acid and 

oMorino are generally retained, fonning,:; the : iiattal coubtitiients of 

spuing waters. This suhjeot is trealecl.of ..fully id , an Essay: 
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Cliemistry of natural waters by Mr. T, Stony Hunt, wliicli will be 
found* well worthy of perusal. 

I am not aware whetlier raucli consideration has been given to tbo 
peculiarities of the constitution of .such surface waters in regard to 
their iidnoral constituents and their action on the animal economy, 
except in the case of tho abundance of eartby carbonates, This, 
however, is perhaps the least characteristic of these constituents, as 
many spring waters abound in earthy carbonates, or at least in earthy 
salts, sulphates and muriates of lima and magnesia. More oliaraC' 
teristic is the deficioiioy of muriate of soda or chloride of sodium in 
the surface waters and its comparative ahundaiice in spring waters. 
Soda is the, characteristic alkali of the components of the human 
body, but some curious observations have been made hy physiological 
chemists on the relative proportions of tho two alkalies in different 
parts or tissues of the .system ; and tliough it is stated in these cases 
that tho peouliiU'itie.s exist entirely iiTe.spectivc of the nature of the 
food taken, it would scarcely he warrantable to assume as certain that 
such differences in tho predominance of potash or .soda in food or 
drink are entirely destitute of influence. The point is at least worth 
bearing in mind, 

Pboaphorio acid, when present, exists in such small cpiantity that only 
in very : minute analyses is it sought for by tho analyst. Silica is 
found much more generally. From its neutral and indifferent 
character, much attention has not been given to it in its influence 
on animal bodies. But attention has been given to all Of these 
substances in relation to vegetable physiology, as plants draw their 
food directly from the soil in part at least, and the nature of its 
constituents is therefore of immediate importance. 

: To the other oonstituents I have mentioned, namely organic matter 
with the product.^ of ite decomposition, including ammonia and nitric 
acid, more attention has lately been paid in connection with water to 
be used for Imman consumption. Indeed this may be said to be the 
principal point to which the analysis of ; waters selected on sanitary 
considerations has of late boon chiefly directed. 

Tile water of the Ilooghly has a composition similar to that 
already given as that of river watei’s. generally. 'According to .Dr, 

* SiUiman’s American Journal of Science, for Mnrqli,: July and Sopt. 1S65. 
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Maonamara’s report, in the moiitli of August tlicrc was iu 1 gallon of 
water 1.2 grains of solnblo salts and 5.4 grs. of insoluble oartliy salts, 
beside silica and organic matter, and iu Fobruaiy 1.8 of soluble and 
13.4 of eartliy. Or, as I prefer to express it, tluirc was in Augn.st 1.7 
grs. alkaline salt and 7.8 grs. cartliy carbonates iu 100,000 fl, gis., mid 
ill February 2,6 alkaline salt and 19.1 grs. earthy carbonates iu the 
same volume. The first represents tho water in its ino.st diluted state 
during the height of the rains, the last in its most eoncentratod state 
at tho end of the cold season, just before tidal iulhienoe begins to bo 
felt. I do not intend to give any of my oivn results, partly because a 
full analysis of the water is not the object of thi.s paper, and partly 
because a circumstance entirely unforeseen and unexpected has thrown 
doubts on the eorrectness of some of those obtained, and I do not 
udsh to give them iu an imperfect state, as they cannot bo corrected 
until the return of the cold season give.s mo a new supply of wiiter. 
It is sufficient to say that they do not appear to differ materially 
from those given in Dr. Macnainara’s report. The only point to 
he noticed is, that Dr. Macnamara, iu accordance with the usual custom, 
wliere minute accuracy is not required, assumes that tlie alkali is soda. 
Both potash and soda, however, are present in the river w.iter ; to what 
e.xtent they vary, I have not yet ascertained. During the hot seasoii, , 
from the increase of common salt from tidal water, there is of necessity 
a great increase in the jiroportioii of soda in tho state of common salt. 

The j alkaline salts consist of potash and soda in combination jrvith 
sulphuric acid, silicic, [and probably hydrochloric acid (or more strictly 
their metals combined with chlor-ine) and perhaps some organic 
acid. The earthy salts are carbonates of lime and iuagno,sia, kept in 
solution by excess of carbonic acid. On evaporation nearly the 
whole of the lime , and magnesia separate as carhonatos insoluble. : 
Besides these there are a few minute constituents to he noticed after- 
wards. The only [[particular now to he noticed is, the different 
proportion of solid con.stitueiit8 in tho water at the two extremes in 
August there is 9.5 grains of alkaline and -earthy salts in solution in 
100,000 fl. grs, of ..water, dll Fehruary there, is 21.78- grs. or about two 
and, a quarter times, as much. This great di&reiice is of course due to 
the nature of^theiseasons^ln Bengal, where almost all the rain lalls 
during four or five continuous monthg*-- 
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It may be iisolul. to rofer for the purpose of comparison to tlio 
composition of somo otbor waters supplied to towns, and I sliall talco 
for that purpose one of the mo.st recently published report, 3 On the 
subject, namely, that by Pi'ofo,s.sor Fraiildiincl on the water .supply of 
Loudon during tlic yesii- from February 1866 to January 1866.* 
The only point, s deterinined connected with the mineral con,sti- 
tiients are the total amount of saline matters and the amount 
of e.arthy .salts as ascertained by the soap test ; tliis, a.s is wall linown, 
being the application of the familiar fact that hard water curdles 
.soap, to ascertain its purity; a solution of Icnoivn strength of soap 
being’ added to a measured tpiantity of the water to be examined 
from a gmcluateil tube, until tlie curdling effect of the salts of lime and 
magnesia which cause the liardiie.ss is exhausted, and the water produces 
a lather on shaking’. The cpuiutity of soap rcrpiired^ indicates the 
amount of earthy salts present ; an easy and speedy means of obtaining 
a siifficiuutly g-ood estimate of the .'imouiit of eaitliy salts in water, 

By deducting' from the total solid matter first the amount of orgaiiiq 
matter, tlio total inorganio is obtained ; and by deducting from this 
the amount of carbonate of lime, the reaiaiiulor will indicate, with 
6uffici(3nt approximative accuracy, the amount of alkaline salts, Hero 


are the results of this proceeding’— for the waters of 

Kva Thames New River Kent and S. 
Conipanioa and River E.s.sox Go.’h 
average. Ijoa, Avtas. Wells, 

TotfS solid matters, mean 26.63 26.11 39,03 

Deduct organic and volatile, mean 1.60 1.30 1,73 


25.03 24.S1 37.30 

Carbonate of Lime 17.69 20.05 25.16 


Alkaline salts 7.84 4.16 12.14- 


' It will be observed that the alkaline salts are in much larger 
proportion to the earthy carbonates than in the Hoogly wator, this 
beiug' .specially the case in the Artesian well waters. The waters of Now 
Ilivor and River Lea come nearest the HoogHy. The amount of solid 
matter is much greater in the average than that of the Hooghly river 

* Journal of bhe: Ohomioal' SoBiety, Juno 1800, 
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water proper, tlio moan indeed being neaidy as ninch a,s tlie niaxitnuin 
of tlio Hoog'lily before tidal infliienuo begins. Ttio auiounl; of variation 
is imicb smaller in these Waters: of the Thiimo.s water the bigliest 
quantity of solid matter was 32.62 grs. the lowest 18.78, nnd the wiiU 
water', s vary less. And it was observed th.it the i|nautity of solid 

matter tended to iucrea,se alter heavy rain fall. 

Other river waters contain more or leas of such constituents, dependent 
on the nature of the rocks and soil they traverse. Mr. Sterry Hunt 
gives an analysis of the Ottawa water, taken before the melting of the 
,snow.s, containing 6.12 grs. solid in 100,000. Bisclioff, in his Chemi- 
cal Q-eology, gives a pretty large list of aimly.se.s of river waters, slmw- 
ing a variation of from 2.61 to 54.5 grains solid matter in 100,000, 
The nature of their mineral constituents also varies greatly, but that 
will not engage our attention at present as it is more a geological 
question than a sanitary one. Wo shall proceed to the point inoro 
immodiatoly connected with the object of the paper. 

The Bubstanoos treated of can scarcely be called impurities with 
reference to natural waters. They are rather coinstituonts, and are 
only to bo considered inipuvitie,s in a sanitary point of view wlieii 
they are excessive in quantity, as for instance exceeding 40 or even 
50 grains in 100,000. The remaining snbstanco.stobenoticed may 
in a purely chemical point of view be called constituents also with 
quite as much truth, but with reference to Rjiuitary considerations 
may with propriety be termed iinpuritie.s. They wore oiminefatoil 
before ns organic matter, ammonia and nitric acid. It may be bettor 
to consider them as organic matter of vegetalile. origin and oiganio 
matter of animal origin, with the respective products of their <leeom- 
position. 

Vegetable sulnstanees of all kinds mixed with the soil, exposed (,0 
air and moisture or immersed in water, dead animal boiiius of every 
variety in similar circumstances, all rotting, fonnenting and putrefying, 
with tlie oxcromontitious matters from living animala, coustituto the 
materials from which river water derives that, portion of its coiisii- 
tuents .called organic matter. Its nature is so liotcrogeuoons and its 
quantity SO: smallj that it woiild be hopeless .to, 'attempt to atqiarato it 
into its proximate constituents. All vve can attenipt is to got .some, 
general idea of its iiature, ; from which .toiprm.. some jiidgnient of its 
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properties, cspeeiiilly rvitli rofereiice to its action on tlic Iranian system. 
Of late moi'6 attention lias been paid to tliis subject, previously little 
tlioug'bt of, 

Tlie first point requiring attention is to ascertain its quantity as 
correctly as praotioablo, The plan formerly followed was to dry the 
solid contents of the water obtained by evaporation carefully at a 
certain fixed temperature siioli as 212” or 250” F,, or oven about P>00°, 
till the weight remained constant ; then to burn off the organic matter 
by as moderate a heat as possible and weigh again : the lo.5,s of weight 
was considered organic matter. But this method is liulile to great 
error, and may give grossly erroneous results. Other sulistanoes may 
be volatilised : salts of ammonia havo been mentioned, but they may bn 
included amongst organic matter ; nitrate.s may be partially or wholly 
decomposed, but they generally exist in very .small quantity. Earthy 
carbonates may lose oarbonio acid : — carbonate of lime will not readily 
lose it if the heat ba moderate, but carbonate of magnesia will very 
readily,, and moreover chloride of magnesium (or muriate of magnesia) 
loses part of its acid easily. It is the magnesium salts which are the 
chief source' of loss, but this can bo prevented or remedied. If the 
contents of the water ho not naturally .sirfliciently alkaline, a sufficient 
quantity of accurately weighed and poi-fectly dry carbonate of soda is 
added to the water on evaporating it ; the soda combine, s with hydro- 
chloric acid to form chloride of sodium and water, -while the magnesia 
remains as , carbonate ; and by this means, as the chlorine is not 
separated by ignition from the sodium, the loss of oliloriuo is avoided. 
The only loss is of oarbonio acid, which can be re.stoi'ed again. This 
is done by adding to the ignited residue in the platinum crucible 
distilled water charged with carbonic acid and ovapcirating to dryness 
by gentle heat, drying again at the same teinperaturo as was employed 
at .the first -(veighing before ignition till the weiglit is again constant. 
The loss of carbonic acid i,s by this, means corrected, the acid being 
restored, and the difference of weight shows the quantity of orgiuiic 
matter, at lea,st more correctly than hy any other method known. 

This plan is attributed to Dr^. Thomas Clark, the inventor of the soap 
tesij hy Dr. W . Allen Miller in a paper* to which I shall have further 
occasion tp refer. It fs: tedious and troublesome, requires a fine balance, 
* Journal of the ChoniicalSooiety for May, 1865. ^ 
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. patience, iiud cave ; but it isnot too mucli to say that the results obtained 1 

without the above detailed precautions arc of no value, or rather worse ; 

than useless, as they nii.slead. The results which I shall giro were ob- 
tained by this plan carefully carried out. It will be found that tluiy" ' 

differ materially from those given in Dr. Maenainara’s report ; and I 
can only acoomit for the discrepancy, by supposing that some precau- ; 

tioii roipiisitc for ensuring accuracy in the process was oinittod, oiiilicr 
from inadvertance, or because it had not at that time (1862) been 
generally known to or used by cbcmi.sts. 

In the table in that report the .sinulle.st quantity of organic matter ; 

entered i,s 0.9 grain in 1 Imperial gallon, the large.st 8.3 grains, gcnc- 
r,ally however 3 or 4 grains per gallon, which are equal to respectively 
1.23, 11,8 and 4,3 or 5,7 graiii.s per 100,000 grains. My own results 

have yielded me only from 0.6 to 1.9 grains in 100,000 and Dr. Frank- 

' ■ ■ ■ 

land’s in the report already alluded to, vary from .54 to 3.3, or average 
about 1,6 for the Thames, and 1.3 for the other two river waters. The, , 
table which will he given will exhibit the results I have obtained, ! 

Komarks will be postponed till tlie whole subject is considered, | 

The time, trouble, and care necessary for e.stim!itiug the amount of 1 

organic matter by weight is so groat, that chemists have been desirous 'i 

of finding some easier and speedier method of estimating its amount.- | 

Precipitation of tlie organio matter by salts of lead or reduction of salts ( 

of silver anil gold have been proposed, hut never come into general 
use. But another re-agent lias of late been very generally einployod, 
the permanganate of potash, which from the facility with which it 
yields its oxygen to organic substances has been made the moans of 
estimating tlie amount of tlie, so ; .and as it can he very easily employed, 
it has come very much into favonr. A good deal of difference of 
opinion prevailed at first ns to the proper method of applying it and 
ns to tlie value of its indications, but more agreement is being arrived 
at lately. It is used in the state of weak .solution poured from a 
graduated tube, and tlio permanence of a sligdit pink tinge in the 
water to which it is added is the .sign of the action being complete : 
the quantity by measure of the solution required indicates what is 
wanted. Dr. Letheby, continues to add the- solution at intervals for 
24 hours : : if the action was completed,:thett this would lie very 
well, but it is not, as there arc difforcut kinds of organic water, 'some 
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of which act slowly on it, others more rapidly. Dr. Miller strictly 
enjoins that the water should not he warmed, without however stat- 
ing any reason, and other English chemists seem also to practise it 
cold ; Dr. Woods, who wrote a paper on it some years ago published in 
tho Ohemieal Society's Journal, recommends unarming the water, as 
also does Dr. Macuarmira, and gives reasoms for it. It now generally 
seems to be agreed that it is de.sirable to restrict tho use of tlio 
permanganate to the oxidation of those snhstauccs that can be rapidly 
acted on ; and after consideration and experiment, I have adopted with 
some small modifications the details of Dr. Franicland’s prnctioo, except 
that the water is heated to ahont 120° E. at the commencement. 
Eiiglish chemists forget tliat what i,s onr natural cold here, requires 
artificial heat with them, and that it is desirable to follow a plan that 
Gan he easily made uniform for all climates. The solution of per- 
manganate i.s added in small portions at intervals, until a perooihihle 
tinge of pink remains for ton minutes ; when tliis is the case, tho 
quantity used is read off. I use 4000 fluid gr,s. of water with 80 fluid 
grs. of diluted sulphuric acid, containing 1 grain concentrated acid by 
weight in 5 fl. grs., heat the whole to about 120° F. and having 
removed it from the lamp, proceed to add tho sohition. This is made 
of such strength that each measure of the tube (it may he, each equal 
to 1 cubic centimetre or to 10 fluid grains) yields .001 grain oxygen 
as aaoertalned by its action on oxalic acid in solution in similar 
circurmstanees, that is dissolved in a similar quantity of pure distilled 
water with the same quantity of sulphuric acid and treated in the 
same way. As .63 grains ox.alic aciil requires .08 grain oxygon, tho 
solution will ho of proper strengtii, if SO measures are required for 
oxidizing that quantity of oxalic acid ; that is, 80 measures are equal 
to .08 grain oxygen, or 1 measure is equal to .001 grain oxygen. 

: Although it is certain that in many or most cases tho permanganate 
as used in this process does not oxidise all the organio matters, and 
that we cannot tell how- much remains unacted upon; and though 
at qn-esent at least we do not know what is the particular chemical 
constitution of the matters oxidized, it ia at least certain that it acts 
upon those aiihatances wliich give the putrid odour to stagnant -water, 
and renders them after a time, when the products of its action have 
settled, pure and traasparent and ' quite free from offensive smelb 
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It thus removes the matters which are. actually in a state of putvol'ac- 
tion, and I believe preserves the . water from further putrcfactlou for 
at least a considorahlo time. For this purpose it is advautageously 
employed for the purpose of purifying -water for domestic use. In suoh ' 
application it is used alone, no sulphuric acid being used ; a very 
small quantity being added to the water, just siilTiciout to give it a 
very slight piufc tinge, whioh will remain for above 15 minutes ; the 
water is allowed to stand till next day, and is then decanted off and 
filtered and is fit for use. Tlie minute quantity of potash salt 
produced can do no harm. 

Provided it be properly understood what the use of this ro-ageut 
indicates, and it he not credited with more than it does effect, the 
permanganate test is a valuable addition to our means of oxnmining 
the quality of drinking water. The results of my examination of 
the Hooghly water hy means of it, and the amount of organic matter 
by weight, are given together in one table. 

The quantity of oxygen required is very small. The results are 
given as obtained, but cannot bo counted on too minutely, as there is a 
certain amount of error unavoidable, in not getting tlie colour exactly 
of one degree of intensity, in slight difference of quantity required 
dependent on rapidity of adding the liquid, and probably on other cau.soS. 
not very well ascertained. The purity of the waters as respects such 
offensive constituents is in proportion to the oxygen required to o.xidiKO 
them : the purer the water the less oxygen is necessary. 

Table III. 


liiver water ialten froin the Hooghly two to three ntiles ahooa the north 
end of the town, except when otherwise specified, 

Por 100,00011. gs. water. 


6th July, 1866 Ebb, from surface, 

Organic 
matter driutl. at 
Sia*" to 220“ 
I’aii. 
GraiiiH. 

... .... .80 

OxyE?on ve* 
quireil. - 
Gruina. 

.0;575 

10th ditto, from shore, ... ... 


.03:18 

8th August, Ebb tide, ... . 

..V ... .60 

.04.50 

21st ditto ditto, ... ... ... 

■ -.86 ■ 

.03 16 

8Lst August, 1866, Ebb tide ; had stood in stopper- 
ed bottles ten months, and nmch vegetable , 
growth had been removed, .74 

.0225 
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9th Deoember, 1865, Ebb, Surface, 

1.02 


Deep, ... 

.78 

.0175 

25tli Eebraavy, 1806 Ebb, Surface, 

.92 


Deep, ... 

.45 


2nd May, Ebb at Banksball, southern part of 

Calcutta, 


.0825 

Flood at Hatkolali, northern part of Calcutta,,.. 

2.70 


30 til May, Ebb, 

.90 

.0238 

Flood, 

2.00 

.0275 

14th June, Ebb, 

.90 

.0260 

Flood, ... 

2.20 

.0225 

6th June at Ohandornagore, 20 uule.s above 

Calcutta, Ebb, Surface, 

.60 

.0163 

l)ocp, 

.67 

.0213 


Prom an inspection of this tahlo, it will be observed that the 
permanganate test o.vlubifcs the largest quantity of organic matter iu 
the river water during the rainy season, and the smallest quantity 
during the cold .season, the liot season giving results intermediate.* 
The same ratio is not so distinctly perceptible in the weight of the 
orgmiio matter. If the water at all these soason.s were at the same: 
State of dilution as regards saline matter, tlioro would be the largest 
proportion of organic matter during the rainy season and the smallest 
during the hot season. Tire hot season is usually as,so(;iatod with ideas 
of corruption and concentration of impurities, tlie rainy season with 
purification by .the abundance of pure water from the clouds. In 
point of fact, it is directly the rovense. The same thing has hoen 
observed in England, as will be manifest from the following quotation 
from Dr. Eraiddand’s report on the London waters. He says, “ This 

* It was witli oonsideraWo lio.sitation that I left the iiiclieation.s given by 
tlio i^ormanganate test in tlio talile, on account of objections rai.sod to my 
doterminations of the organic matter wliioh led to a snpiilomeiitary paper read 
at the suooeedmg meeting of the Society. But after due eonsidemtioii, they 
were allowed to I'emaiu, as sullicieut for tlio purpose required. Tlie objections 
■will be noticed as occasion calls for it, in notes or in the Siipplemcut. 

It i.s to be observed also tlint, us reported iu the Broceodinga of tlio Sooioty 
for Ootolier, page: ISGtl, I had stated li4 .grains por gallon as tho largest aniouut 
of organic mutter obtainocl. Two of tho resnlts in the table, those of 2iid aiiil 
30 th May soroowhai exceed this, viz. 2.7 and 2.6 grains corresponding rospeotive- 
Ij to 1.89 and 1.S2 grain per gallon. Tho correbtiiess of these was doubted from 
supposed inaocuraoy in the process, hut thia . not being certain they have been 
introduced into the table. 30 th Nov. 1866. 
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coinpavisoB sliewa clearly (aa miglit anticipated) how closely tlic 
condition of river waters is oomiocted with the iiiuoiint of rain-fall - 
hut, ill opposition to the ooimnoiil}'- received opinion, it proves that the 
waters ‘in question are inucli purer in dry than in wet weather, even 
if the drought occurs during a very Trot summer.” He seems, however, 
to hesitate n little about drawing general conchisions from the ohsevva- 
tions of one year ; and in the report of the disenasion which followed 
at the Chemical Society’s meeting as reported in the Clieiuiciil Now.s, 
some of the speakens seemed inclined to attribute it to special and 
particular causes, I have no doubt that it is owing to general ciuisew, 
and that wlien wo consider the circuuistanec.s, we eannot expect any 
other result. 

Unfortunately in the case of the Hooghly at Calcutta, the quest ioa 
is complicated Ly the admixture of sea water during the hot sen, son. 
Tliis introduces two source, s of error into the process of o.xainiiuition, 
namely an iucrea.sed amount of saline matter, and a difforoneo in it.s 
nature and propertie.s. Thase will probably tend to cause indications 
of an amount of organic matter in excess of the, truth. The point is 
under examination. There is also groat difficulty in estimating 
oorreotly tlie amount of organic matter during the rainy season, on 
account of the iinpos-sibility of getting the water clear by filtration, 
and tlie very long time it requires to become clear by subsidence. 
This point is also under investigation.* 

There can be no doubt also that the kind of organic matter in the 
sea water mixture is different in some respects from that of the river 
water proper. I was much Btruok with the olwervntiou made many 
mouths ago of the difference of colour presented by the different .speci- 
mens of water when highly concentrated,, that of the August water 
being 60 much deeper in colour, than the others. On the oontraiy, 
a sample of water from the salt water lake to the east of Calcutta, 
though indicating both by the weigliiug and, the permanganate 
processes much more organic matter than the river water, when oouocii" 
trated, was almost oolouiies,s. 

But to return to the greater proportion of , organic matter during the 
rains, it seems to be nothing but what may he: expeoted. During the 

For the reasona stated there is considerable uncertainty resi>ecting the cor- 
j'eotueas of tho weight of organic matter in the waters of July aad ^ngatt . 
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remainder of tho year, vegetable and auimnl matter of every kind is 
deposited in or upon the soil in all stage.s of decomposition. Tho 
amoniit of drainage is small and the flow of water gentle : the water 
enniod thus to tho river is comparativelj"- pure, and that from the 
sources of the streams is from places bare of vegetation and part of 
it from melting snow. But when the rains come, they wash off all the 
acenmiilated products of decomposition of vogetahlo and animal sub- 
stances in the state both of solution and susjiension, of which the 
appearance alone of the water and its flavour give ample evidence. 
The increased proportion, it is true, is counteracted hy the largely 
increased quantity of the water which dilutes it ; for if, instead of 
looking to tho proportion of organic matter to tho water, we look to 
its amount in proportion to the inorganic or mineral saline matter, 
then in the rainy season the excessive proportion of organic matter is 
rendered much more evident. After tho rains the mud subsides, 
which is favourable to the pnrilication of tlie water, and the atmo- 
spheric oxygon coutainod in solution in tho water, ns it is in natural 
waters generally, acts upon tlie organic matter in solution, oxidizing 
and destroying it. And as heat in general matevially increases the 
energy of chemical action, there can be little doubt that tliis purifying 
influGnoe goes on more rapidly in tropical than in temperate cliniatesj 
and that this explains why the organic matter in the Hooghly water 
is smaller in amount than that of the London wntcr.s, both of river 
and wells in their natural state. 

But we have to consider not only the cpiantity hut the quality of the 
organic impurity. We can scarcely expect to go more ininutely into 
this than to endeavour to ascertain the relative proportions of vege- 
table and animal matter, and, to get some idea of tlieir state or of the 
stage of decompo.sitioa in which they exist in the rvater. The 
chemical constitution of these gives us some aid in this enquiry, tho 
main constituents of vegetable compounds being carbon, hydrogen 
and oxygen, those of animal substances, containing nitrogen in 
addition ; a statement which, though not strictly exact, is sui'ficiently 
characteristic, so much so, th.at by asjotizod or nitrogenous suhstanoes 
are gonerany understood conipounds of animal origin. The nltimato 
products of the decomposition, of non-nitrogenous organic matter in 
presence of oxygon, namely water and carbonic acid, of course give Us no 
help in this enquiry, nor are the ihtermodiato products likely to be 
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possefssed of any such striking properties: as to aid us tnuoli, as they 
are mostly of a neutral nature without active chemical or physical 
characteristics. Nitrogenous bodies, however, yiehl products more 
readily recognised, and as it is this class of aiihstaiiccs which arc most 
likely to possess properties injuriously affecting, the animal economy, 
their detection is also the most important. 

The ultimate products of the decomposition of nitrogenous organic 
suhstances are, in addition to water and carbonic acid, also ammonia, 
and where excess of oxygen is present,. nitric add. But there are also 
numerous intormediato products, and these arc often eharacteri.sed by 
offensive smells which give a certain character to tlio putrefaction of 
animal substances, different from that jdeldcd by the fermentation or 
corruption of vegetable bodies. The smell or flavour then of a water 
is a very good test of its purity, tbough it indicates rather the stage 
of decomposition in which its organic matter exists than the amount 
of organic matter present. And in connection witli this I may 
mention the test of keeping the water and ohserviiig the cluinges 
which take place in it, the production of animalcules or of aquatic 
vegetation. Now I have kept samples of water taken from the river 
at all seasons for many months. Those taken during the cold .and 
hot seasons settled easily and suffered very little further change ; at 
the most a little' greenish deposit at the bottom of the bottle formed, 
which i.s the case, however, with ordinary distilled water. It was very 
different, however, with the water of the rainy season. Some water 
taken from the river on 31st August, 1865, was kept for about two 
or three weeks, then syphoned off the deposited mud into other clean 
stoppered bottles in which it remained, the bottles, being closed for 
about four months, when the bottles were found to have their sides 
covered with abundant green hrauching vegetation : the water was 
again syphoned off quite clear to other clean bottles and kept for about 
six nibnths longer, when the same appearances wore observed, though 
to a much smaller extent. : There ,wfe abundant proof in this case 
of the presence of organic matter, prohahly both in the form of living 
germs and . of chemical compounds dissolved in the. . water, Tlie water 
taken during' the hot season may ha've contained as much possibly 
the presence of the excess of saline matter may, prevent such dev clop *. 
ment, but I am not prepared , to give; an. opinion . on the .subjooi. _ The 
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water of tlie liot season showed more in'dication.s of vegetation than 
that of, the cold season, thongh greatly less than that of the rains. 

Ammonia, 

Arfimonia, perhaps one of the most characteristic e^’idences of the 
presence of nitrogenous matter, can be detected in natural waters, and 
even when in such minute proportion as in natural waters, its quantity 
can be estimated. Dr. Miller has given a jn’oeess for doing so with 
sufficient accuracy, and without the necessity of operating on very large 
quantities of water, which rvill be found in tlic paper I have already 
mentioned on the analysis of mineral waters in the Journal of the 
Chemical Society for May 1865. It depends on the great delicacy 
of the test for ammonia posses.sed by an alkaline solution of the 
Hydrarg-Iodide of Potassium, whicli pi-odnces a fine rich yellow 
brown colour -vvltli a very small cpr.antity of ammonia, or a precipitate, 
if the quantity be larger. In the weaker solutions, the colour varies 
in depth of shade with the proportion of ammonia irreaent, aird by a 
comparison with another solution containing a known quantity of 
. ammonia the proportion is estimated. Dr. Miller attribirtes the plan 
of proceeding to Mr. Hadow^ and gives the details of procedure. He 
gives the formula for the preparation of the alkaline solution of 
Hydrarg-Iodide of Potassium, which I have strictly followed and 
adopted. His standard solution for comparison is a weak solution of 
pure muriate of ammonia of such strength that 1 fluid grain of the 
solution contains ,0001 (one ten-tlionsaiidth of a) grain of ammonia 
or 3.17 grains muriate of ammonia in 10,000 fluid grains. I also 
adopt this solution, hut have modified the plan of proceeding, it 
appears to me with advantage. It is thus ; 

A convenient quantity, 10,000 fluid grains is very suitable, of the 
water, to which a small quantity of pmre'hydrocliloric acid has been 
added, is concentrated by a gentle heat to about 1,000 fluid gi-ains : 
it must of course be slightly acid. This is put into a flask, some excess 
of pure milk of lime added, and the flask connected by a bent tube 
with a small Liebig’s ooudenser, to the extremity of whicli is connected 
a small 'Woulfo’s, bottle, and to this'another one furnished, at its further 
neck with a tube containing broken glass moistened with water, this 
being to prevent escape of ammonia.. About half oi': 500 fluid grains of 
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product is distilled over and emptied into a tule gradnated into 100 
divisions of 10 flnid grains eacli, the bottles washed out with fli.stilk'd 
w.ater and added to the tube to makeup 100 measxircs of liquid which 
is to be thoroughly mixed together. Two wide mouthed bottles or jars 
of as nearly the same size as possible are provided, into each of which 
25 fluid grains of the Hydrarg-Iodide solution is introduced with 
some distilled water. Then into one of these an aliquot jiait of the 
distilled liquid is poured, say or so as to produce a distinct colour 
and the hottle is filled up with water. Another similarly graduaterl 
tube or burette has been prep.wed ready filled with the standard ' 
solution of muriate of ammonia, and this is carefully added to the 
second bottle, until the colour produced is as exactly as pos.sible of the 
same shade as tlmt of the first, both bottles being of course made equally 
full. The quantity added is then noted, and then caleulated on the 
whole. Thus : suppose 74 fluid grains of tho standard solution of 
muriate of ammonia has been required, tins is equal to 74 X .0001 
grains or .0074 grains ammonia. If 25 measures of the distilled liquor 
has been used for trial, this i.s '|th of it, consequently the whole contains 
,0074 X 4 = .0296 grains ammonia, and as this was from 10,000 
fluid grains of water, by consequence the standard quantity of 100,000 
fluid grains water contains .296 grains ammonia. 

The process requires great care, that there be no accidental 
admixture of ammonia. The vessels must he scrupulously clean, the 
distilled water and the lime used must be carefully examined to malce 
sure that they contain no ammonia. The plan of measuring the 
distillate enables the operator to repeat the trial in case of accident 
or uncertainty. It is better to work with rather weak colours, as the 
eye can better detect differences of shade : .0074 grains ammonia is 
too much for a 2000 grain bottle : any size of bottle may be used, 
provided the two bottles be as exactly as possible alike in size, shape 
and capacity. 
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Table IV. 


The following table shews the results obtained by this process. 




Ammonia in 
100,000 fl. gi*s. 

6th July, 1866, 

Diver water of 

Dainy Season. 

grains. 

.1133 

21st August, ... 

... 

.1825 


Average, 

.1429 

9th December, 1866, 

Cold Season. 

Shore, 

0162 

Ditto, 

Stream, ... ... 

.0220 

Ditto, 

ditto, ... ... 

0208 

27th ditto, 

ditto. 

0828 


Average, 

,0229 

80th May, ... , 

Hot Season. 

Uhl) tide. 

0250 

14tli June, 

..i ... ... ... 

... ... .0189 

Ditto repeated, 

... 

.0550 


Average, 

... ... .0329 

30th May, ... . 

Flood Tide, 

■ • t ar a *** 

... .0370 

14th June, ... 

.«• ••• 

,1860 

Ditto repeated, . 


... ... .1075 


Average^ .... .... ... ... .1098 

Now on an inspection of this tables it will be easily observed that 
the discrepancies are so great that the. results cannot be depended on 
as at all accurate. I have mentioned the diffioultie,s and nicety of 
the process, and the errors manifestly point out the noccssity of 
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carefully exanrining wherein they lie, in order to see if they can be 
avoided. Yet notwithstanding these inaccuracies, it scorns to mo 
that the general results are pretty evident, that tlie amount of 
amiiionia is greatest in the rainy season, diminishes during the cold 
one, and again increases during the hot, which incvense, however, is 
probably not in the river water proper. One cxainination of w.'itov 
from Chandernagoro, which was very slightly if at all contntninated 
with tidal water, yielded only .0118 grain ammonia in 100,000 flood 
grains. This conclusion is not a certain one,; to make it so, it would 
he necessary to have examinations of the. Chjindornngorc watcr.at all 
seasons ; but other considerations, to ho afterwards noticed, render it 
probable.* 

I am disposed to attach a good deal of importance to the estimation 
of the ammonia, not onlyheoanse it helps to imlicato how far the 
nitrogenous matter has gone in the stage of decomposition, but hecause 
that stage is not improhahly one of importance. It has -been long 
known that many, I may say most, of the organic proximate principles 
found in vegetables are alkaloids possessing active properties and 
producing the most marked physiological effects, and that tliero, tiro 
many similar principles produced in the decompo.sitiou of nitrogenisod 
substances by destructive distillation or otherwise, which possess marked 
physical properties, and probably, if they were examined, also decided 
physiological actions. But by modern chemical research, it would 
appear that these alkaloids are all formed on the type of ammonia, , 
or are ammonias lla^dng one or more atoms of its hydrogen replaced 
by some other organic combination or radical. Henco it scorns not at 
all unlikely that such compound ammonias as they arc oallod may ho 
produced at the same : time and along with the ultmuite. or onliumy 
ammonia. : And even though no . such compounds slwuld exist, the 
amount of ammonia would give some prohahlo indication of the stage 
of decomposition, and existence , of: compounds is a state of transition 
towards ammonia. 

# S'lvn Bvnminations for aninionia were.all made .. aliout tho: same |imo in i liu 
o nC A nm c(mBequently tlie waters wove of different, ages. The wmiphH 
Ch - litt^Q Hydraulilomv 'uciia: ufid Tiiostly m th 
liad bGQii^ pi’esei ^ obiecfcions - inay ba inado to Uioir -value ou t his 

"SSi^My rnay he v^id. 'Bdsw 

80tK November, I860* - :/nM . ■ tvS-:; ■ . r?-!- .ii • :: i- iS: 1- bJiy i®: ® b 
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I have Keen few piihliahed analyses of watei- indicating the presence 
or amount of ammonia. Such examinations have been made, but 
tliey do not seem to be common. lu the case of waters examined 
for sanitary purposes it appears to me that the point should he 
attended to. One ob.sorvation that has come luidor my notice on 
the subject is in a paper by Messrs. Lawes and Gilbert on town 
.sewage,* in which is mentioned the quantity of ammonia found in 
the Eiver Wandlc before and after receiving the drainage water 
from: the land irrigated by the sewage of Croydon. In both 
instances, it amounted to .18 grain per gallon or 70,000 grains, being’ 
tlievoforo more tlian I have found at the worst in the Hooghly water 
viz. .185 grains per 100,000 grains. 

Nitrates. 

The presence of nitrates has heen more noticed than that of 
ammonia, though it appears to me le.ss worthy of attention. It is 
true that they indicate the existence of nitrogenous matter, but it is 
rather as a thing of the past : the animal matter has been there, but 
is no longer now, at least that part of it which now has the form of 
nitric acid ; it is now fully oxydized, its animal e.s.seuoe and corruptibi- 
lity destroyed ; it ranks with water and carbonic acid, no longer air 
organic substance. A process has been devised for estimating small 
quantities, known as Pugh’s process, which Dr. Miller in the above 
quoted paper recommends for application to water. I have nob made 
use of it, indeed have not had time, hut have satisfie-d myself with 
some other ohservatious and experiments on the presence of nitrate.S 
in the river water. In man}'’ instances indeed very distinct deflagration 
lias been ohseryed during ignition of the residue obtained by evapora- 
ting the water. This alone does not give good grounds for forming 
an opinion as to the quantity of the nitrate, as it may bo masked or 
altogether obscured by an : excessive jiroportion of other salts,, as Of 
common salt during the hot , season. The prosenco of nitrites can 
also he observed by the blue colour produced wibli starch and iodide 
of potassium by the water acidulated. But as nitrites are simply 
imperfectly oxydisecl nitrates, the same observations apply to the 
former as ha-ye been made respecting the latter. : 

* Journal of the Cliemical Society,. April, 18(i0. : 
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Iliad intended, and still intend, to estimate the quantity of nitrio 

acid for tlio complete analysis originally contemplated ; liut for the 
reasons just stated, I preferred, for the purpose of tins coimnunicutiou 
to direct my attention to other points viduclr appeared of greater 
importance. That of ammonia which has hcen jnst discussed was 
one of these, and a greater numhcr of determinations of ainmmiia 
would have hcen made, hut time did not permit : besides I wished 
iirat carefully to examine the ammonia proces.s in order to a.scertain 
the causes of the discrepancies already referred to, with a view to 
discover the precautions necessary to he taken to ensure niofe 
concordant results. 


Other niti'ogemiis matter. 

But ammonia and nitric acid are only the ultimate terms of the 
fermentative and oxydised decomposition of nitrogenous organic matter, 
and there may he much more present in alh stages of decomposition 
intermediate between those and unchanged animal or vegetable 
constituents. The amount of these could he estimated by ascertaining 
the quantity of nitrogen they contain, but the operation is too trouhlo- 
somo to he generally applied to such minute quantities of matter 
as exists in drinking waters. Animal matters in being ignited or 
burnt, as is well known, omit a peculiar smell, different from that 
produced by hurning non-nitvogenous substances such ns wood, and 
this has been used as an indication of the presence of, and even as a 
meams of forming a judgment respecting the proportion of matter 
of animal origin. But it affords a very uncertain means of judging, 
as even corrupting vegetable matter gives a different smell from fresh, 
and the peculiar animal odour may ho more or less obscured by the 
greater or less proprortion of vegetable matter mixed with the animal. 
Besides the most characteristic smell given by burning animal matters 
is that pu'odiiced by albuminous or gelatinous substances such as 
muscular fibre, Hood, skin, or in short the undecomposed tissues of 
animal bodies in general. But these substances are jn'obahly not to 
ho found in sewage except in small quantity, its, constitiionts are 
more nearly of the nature of urine: and other, excrementitious animal 
matters and the ,sour pirodiicts of vegetable, dooompositipn ; piaiiy of 
them are volatile and eviq3orate,;hy a.-raoderate ^ heat , with ,8 ijeeuUarr^,, 
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nauseous smell, but one not so cliaracteristic as that irroduccd by 
burning horn or wool for instance. 

Nevertheless not to neglect any means of obtaining’ information on 
the subject, I not only, in the course of ascertaining the weight of 
organic matter hy burning it off, paid attention to the appearances 
then presented, but afterwards made a few exporimonts on purpose. 
But with all I cannot concur in the satisfaction expressed by Dr. Angus 
Smith on the results, as quoted hy Dr. Macuamara in hi.s review of the 
pnmphlot.* Ho speaks of the remarkahly clear insight given hy 
boiling do\vn a few thousand grains of 'water and hnrning the residue. 
He says, “ We can hy the eye and the smell detect humous and peaty 
acids, nitrogoiious organic snhstauces, and nitrates, and estimate their 
amount to a very useful degree of accuracy. We may oven decide 
hy it the animal or vegotahle origin of the ni alter.” Now I have 
carefully evaporated down repeatedly x'^uantitios of 50,000 and 100,000 
grain.s of water aird attended to these appearanoes, and the only 
conclusion I came to was, that the infonuation obtained was very 
limited and unsatisfactory. I have also varied the experiment and. 
instead of Luniing tho matter in an open platinum crucible have heated 
it in a glass test tube. For some of the objects in view this is a 
bettor plan ; and I compared in this way samples of water of the rainy 
season, of the cold season, and of the hot season dm'ing flood tide. 
For the latter, which is a mixture of river and sea water it is necessary 
to luix the saline matter with some dry carbonate of soda, or better, to 
evaporate the water to dryness with this admixture, in order to in'event 
the evolution of hydrochloric acid vapours. The mouth of the tube is to 
ho loosely closed with a glass stopper which is removed from time to 
time to examuie the smell and try with test papers. E.xaminod in this 
■way, all those samples ga-ye some ainmonia'cal vapour with no very 
marked difference; all gave a somewhat urinous animal .smell, hut 
not one the characteristic smell of burning flesh or horn : there were 
slight variations, hut none very distineti The rainy season water gave 
more of the smell of hurniug- 'yegotahle matter than the others, this 
being the most distinctive point observed hut altogether the informa- 
tion obtained was very small. , 

After the failure of all these plans, there remained hut one likely to 
* liidian Medical Gazette, April, 18 G 6 . . , : 
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bo satisfactory, aud tliat was to cletermiuc tlie amonut of nitTogon 
existing in other forms than those of aminoniii ami nitric acid, this 
being the only way in which tlie amount of undeconip(jsed or 
imperfectly decomposed animal matter can be estimated. The way in 
which this is usually done is by what is Avell Icnown to chemists as the 
soda lime process, and depends on the circumstance that all such 
animal .substances containing nitrogen (this not including nitiic acid 
however), when heated to redness in contact wdth a. hydrated alkali, 
yield upo all their nitrogen oomhiued with hj^lrogen as ammonia, and 
this ammonia can by suitahlo arrangement bo collected and its iimouiit 
ascertained. I am not aware that this plan has been much iippliod 
to the examinatiou of animal matter in rvatevs, no donlit on account of 
the minute quantity of nitrogen present ; ncvortliolcss it appeared to mo 
that it might he modified so as to estimate it even in drinking water. 
I intended to have postponed the trial of this process altogether, ns I 
had not time to make proper arrangements and test the accuracy of the 
pdan. However I made three experiments in a rather ha.sty and 
crude manner ■with such means as I had at baud. They are not at all 
to ho depenchxl on, hut I may give the results as obtained. 

River wnter of duel June, Ebb, from Cliandernngoro, coutaining very 
little tidal water. 100,000 grains gave .028 grains ammonia. 

River water of 21st August, Ebb, from Baruagute. 100,000 grains 
gave .030 grains ammonia. 

River water of May and June, Flood tide,, from Barnagoro. 100,000 

grains gave .010, grains ammonia. 

The results, ns I have already said, .are not to ho depended on. Yet 
it cannot he denied , that they are in accordance with the results 
obtained in other ways, respecting the organic matter. The ready 
formed ammonia existing jn the water had of course beou pn-eviously 
removed. 

In a practical point of view this portion of the subject is of the 
principal importance, as more than any other it beans on the question 
as to how far the river water is . contaminated by the sewage of 
Calcutta. Judging from the results, obtained and just mentioned, 
respecting ammonia and fixed nitrogenous, organic uiatter, the amount 
is not great ; even at the highest . tide - at flood on the 14th Juno of 
this year, after twelve mon.ths of an unusually small amount of Aiin- 

20 
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fall, it is no worse as regards ready formed ammonia tlian the water of 
the rainy season ; and if the rough experiments on the other nitrogenorrs 
matter are to be trnsted, it is no worse or not so bad even in this 
respect ; and comparing- the results wdth the oiio observation quoted 
respecting the river Wimdle as regards ammonia, the Hooghly water> 
even at the worst, has the advantage. In considering this point, 
it must be home in mind that the refuse which Calcutta can yield 
must hear but a very insignificant proportion to the great volume of 
the AViiters of the Ilooghly compared with that which a large English 
toivn will yield to an Engdish river, and more particulaiiy London to 
the Tluimes. And tlieii the purifying influences here are so much 
more .active that cont.amiiiatiug coiistitiicnts are much more speedily 
destroyeil ; nature Tvitli her all pervadiug oxygen, its power ex.alted 
by a tropical temperatnro, humiiig all up. The -water of the stream 
in constant motion presents perpetually rcuov\fed surfaces to the 
atiuosphere to .absorb the groat purifying ag-ont, and the iinpovtatice 
of this will perhaps be more clearly manifested by coTnp.arisou with 
another class of waters with avhicli I shall conclude this paper. 

Tank Waters. * 

This class is the t.ank waters, a few of which I h.ave mnfle a partial 
examination of, for the purpose of comparison. These are G-eneraTs tanlq 
near the entrance to Park Street ; Moiiohor Doss’ tank, near that to 
Lindsay Street, both of them on the plaiu round the Port ; Dalhonsie 
Square tank,, supplied by tlie river ; Cornwallis Square Tank, at the 
northern ^vart of the town ; a newly cleaned and dug out tank at 
Dhurraintollah (supplied by Mr. Dali) ; and a village tank near my 
own premises. Also . I h.ave examined slightljf two -iVell rva tens, and 
the w.ater of the Salt AYater Lake to the east of the town; the results 
of all -will be given in one table and a few remarks appended afterwards- 

The water of the two tanks from the plain in May and June had a 
slightly putrid llavoiir ; in August this w.as much loss. Oornwallis 
.Square tank w.as very low in May .and putrid, had not increased very 
much in A.ugust and was still had. The Dhumimtolluli tank rvas bad 
flayonred and abounded in vegetation ; the Barnagore t.ank in May, and 
iTune was covered -with a thick coat of floating vegetation, and was very 
dirty .and bad smelled, quite unfit for use even by the villagers; In 

August dm-iiig the rains its appearance improved somewhat. 
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Table V. 

For 100,000 fluid grain, s. 



Bate of eoJ- 

iSolid 





kcliiig. 

nuittoi*. 

matter. 

retjil. to 

1 nili. 


ISfiC. 



o-xifUi'e. 


General’s Tank, 

6 June, 

14 Aug. 

12.0,5 

1.35 

.082.5 

.122.5 

.235 

Monohur Doss’.s Tank, 

14 May, 

24.60 

2.00 

.01)13 



() Jniio, 



.1000 


ilalhonaie Square Tank, 

14 Aug. 



.1400 

.204 

14 May, 

23.85 

1.50 




6 J line, 

2.5.80 


.0750 


Cornwallis Square Tank, 






settled and veg. matter de- 






po,sitod, 

14 May, 

58.00 

4.40 

.1550 


not settled, 

Fhurrumtollah Tank, 
Barnagore, 

14 Aug. 
Aug. 


6.15 

-.2975 

.237 

11 May, 

8 June, 

61.00 

4.25) 

.3170 

.2938 




17 Aug. 





Bhurrumtollah well. 

Aug. 



.0725 


Barnagore well, 

Salt Water Lake, 

18 Aug. 



.0900 


from Canal at Dliappa Toll 
House, ... 

13 June, 

908.00 

20.00 

.1250 


Bitoll conveying sewerage oi 






Calcutta, 

1 dune, 

8 Sept. 

Z95.80 

38.10 

,5.680 

' 

* Ditto, : ' .ii 


27.33 



Ditto, 

13 Sept, 


22.26 




On oxaminiiig this tablsj it .will he oi)scrved that oreii the hoBt tmUf 
\?ater contains more orgunic matter hy weight, and requires laoro 
oxygen to oxydiso it than does the river water during ebl) tide ; oven 
Dalhousie Square water appears to, deteriorate hy being- removed 
from the running , stream into a .staguaut re.soryoir. , The excess of 
organic matter in the bad tanks is also very noticeable.: The two 
well waters require more oxygen than: the .river wat.er generally. 
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TliG Salt Water Lalce water did not mpire more oxygen tliaii tlic 
tank wator.9.* 

I have little to add in the rvay of concluding remarks, as my ohjeot 
was not to report on any scheme or recommend any plan, hut simply 
to commuuioate to a .scientific society the result, s of numerous experi- 
ments and observations on a subject of practical importance. Some 
of those investigations are defective, hut I intend to endeavour to 
remedy the.se defects by further investigation. And even after these 
are remedied, the results m.ay indicate that tliore are yet other points 
0 examine. There is work for the naturalist in the investigation of 
lie animal and vegetable life in such rvaters, po3,sil>ly exeroisiiig as 
groat an influence on their salubrity a.s their . chemical composition. 
Yet even this can only bo aided by a full and accurate Icnowledgc of 
their chemical constituents. There are also (piestions connected with 
the pro.servation and use of the water, and those too are more likely 
to bo correctly answered, the more complete is our knowledge of the 
nature of its compo.sition. 

But I may briefly sum up the conclusions arrived at with reference 
to the application of the Hooghly water to the supply of the wants of 
Calcutta. As regards its inorganic constituents, the Hooghly water 
taken near Calcutta is at least as pure as any of the waters supplied to 
London, or indeed generally more pure for about eight or nine months 
of the year ; , during the liot season it is mi.xod with sea water under 
the influence of the tide,? and thereby rendered braeki.sh. This can 
be avoided by taking the supply of water from further up the I'lverv 

As regards organic matter, again, iny resulte, if correct, indicate that 
the state of the water seems to he worst during the rainy season, and 
that notwithstanding the influence of the tides and the sewerage of 
Calcutta, it is doubtful if even at the hottest part of the hot season in 
June its impurity etpuals that of the water during the rains ; and it is 

* I have alveafly stated that it was with considerable hesitation tliat I 
loft the indioatious of the permanganate Teat in table III, nn acoount of the 
objeotiojia raised to their value : similar , hesitation was felt ns to inserting 
Table IV. and it was the indications given in Table V. which determined me 
to, retain them. The same objections indoad apply to the results shewn by it, 
hut this does not matei'ially affect the purpose for which it is introduced. It 
will serve suiFioiently well for purposes of, general oompari, son, the trials for 
oxidimhto matter and ammonia having boon made at the same times on both 
river and tank waters, so that generally both kinds wore of the same age or 
nearly so. , Mora exact detfsrminations will be made in.futuro, 30th Nov, 1868., 
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1866.] with the supply of water to Calcutta. 

qiiestionaWo if even in tlic nature or quality o£ tlie organic iinpuritica 
it i,") worse. Now as it is not likely tliat tluring tlie rains llio water 
is materially different at Barraekpore from wlmt it is at Caloiitta, tlierc 
will be little or notliing gained by taking it from Barrackporo during 
tliese montb.s, tlie eliief advantage being tliereforo that the salt water 
of tlio hot season will bo avoided. Still even as it is, there seems to 
be no better source ; for the organic inipuritie.s of the tank rvaters, 
even the best of them, seem at least equal in amount to those of tlio 
river water during flood tide, and greater than tlic same during ebb tide. 
.A.nd so far ns a judgment can be formed from the moans of coinpariswi 
W’itlnn reacb, tbo water during the rains probably CDntnin.s less 
organic impurity tlian the London waters.* 

Such are the conclusions I have arrived at, some of them umv.vpectcd 
oven to myself, and which may be disputed by otliers. I'liey are of 
course open to criticism and discussion. They may be sugge, stive of 
other things possibly of practical application, hut into these I have 
not yet had time to enter. 

* I have miiok doubt upon theso pointa, as mucli of the orgimio matter of the 
rainy season is probably adliercnt to tlio finely divided smid in HUBponBiou in 
the water, which is so difficult to sciianitc. With p view to tho use of the' 
water, tlio point would require to be investigated in coimection witli the proeesa 
to bo employed for tho purification of tho watoi-. .Tudgincut niiiy bo conai- 
dered suspended on tlimii, more particularly ou that of the purity of the wutor 
of the best tanks at all sea, sons of the year, and of tho aai.nri.' and amoiiiit of 
tbo orgFiuic matter of tho river water during' the rainy seasiou. Fiu'Uiur rciuiirku 
will bo niado on tliese sulijecte in aiibsoqacut coinuiiuiications, doth Kov. i.Slitl, 
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MdtOTolxKjical Ohservations, 


Ahstracf, of tho SesuUs of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta, 
in the nimith of January, 1866. 

Latitude 22° 23' 1" North, Longitude 88° 20' 34" East. 
Height of tho Cistern of the StanclardBaromoter above tho Sea-level, 18 ft, 11 in. 


Daily Means, &c. of the Obsei’vationa and of tho Hygrometrical elements . 
dependent thereon. 



O a 

Eango of the Barometer 

jQ, . 

Eiingo of the Tempera- 



dui 

iiig the day. 


tnra during the day. 












Max. 

Min. 

Diff. 

ei jzi 


Min. 

Diff. 


luchoa. 

luehea. 

Inches. 

Inches. 

O 

0 

0 

o 

1 

80.05G 

30.147 

30.006 

0.141 

68,3 

76.4 

61.0 

15,4 

2 

.045 

.134 

29,993 

.141 

68.0 

77.8 

60.4 

17,4 

3 

.029 

.113 

.987 

.126 

69.1 

79.4 

60.2 

19,2 

4 

.001 

.082 

.930 

.152 

72.0 

82.8 

62,8 

20.0 

5 

20.961 

.061 

.886 

.175 

73.4 

83.6 

65.8 

17.8 

6 

.906 

29.971 

.848 

.123 

73.1 

81.2 

66.4 

14.8 


30,007 

30.073 

,048 

.126 

68.4 

73.8 

64,6 

9.3 

8 

.113 

.221 

30.057 

.164 

64.0 

73.0 

55.8 

17.3 

9 

.119 

,219 

.064 

.155 

63.4 

72.9 

66.0 

16.9 

10 

.068 

.158 

.004 

.154 

65.2 

75.5 

67.6 

17.9 

11 

.042 

.112 

29.992 

.120 

60.9 

77.0 

58.6 

18.4 

12 

.008 

.158 

30.003 

.155 

66.1 

76.6 

57.0 

19.6 

13 

.060 

.140 

.015 

,125 

05.5 

76,8 

56.0 

20.8 

14. 

.060 

.133 

29.995 

.138 

67.8 

79,0 

58.0, 

21.0 

15 

.082 

.183 

30.019 

.164 

68.8 

78.6 

60,0 

18.6 

, 16 

.036 

.123 

29.969 

.154 

67.5 

77.3 

59,2, 

18.0 

17 

.012 

.098 

.955 

.143 

67.1 

77.4 

68.9 

1.8.5 

18 

.018 

,107 

.959 

.148 

68.3 

78.7- 

59,2 

19.5 

19 

39.990 

.060 

.923 

.133 

G9.S1 

81.4 

61.0 

20.4 

20 

30.028 

. .106 

.967 

.139 

70.1 

, 81.2 

61.0 

20.2 

21 

.041 

.113 

.962 

.151 

71.3 

81,0 

63.6 

18.4 

22 ■ 

.080 

.161 

30.033 

.128 

73.1 

S1.3 

05.0 

16,3 

23 . 

.096 

J-Oo 

.029 

.136 

70.3 

79.8 

62.2 

17.6 

: 24 

.105 

,18.6 

.020 

.165 

71.6 

, 81.2 

62.8 

18.4 

26 

.077 

.148 

29.989 

.1-59 

73.1 

82.0 

64.4 

17.6 

26 

.085. 

.173 

30.013 

.160 

74.3 

83.8 

66,4 

17.4 

27' 

.066 

.152 

29.983 

.169 

71.0 

S4.7 

67.0 

17.7 

2S 

.0.43 

.083 

30.001 

.082 

68.3 

77.8 

63.4 

14.4 

20 

.005 

.07!) 

29.935 

.IM. 

: 6S.(i 

' 75.2 

63,4 

11.8 

80 

39.975 

.056 

.929 

.127 

68.2 

72.2 

63,8 

8.4 

31 

30.003 

.004 

.937 

.137 

63.4 

64.6 

62.2 

2 4* 

1 


The Mean Iloight of the Barometer, as likemse the Dry ancl Wet Biilh.Tliei’- 
moiriotor Means are dorivedi from the bomly obseivatidiia made, during tho day. 







Mclcoroloijical Olscrmtiona. 

Ahlract of fhe EcsuUr of the Hourly MHeMrolofjieal OhscrvaHons 
taken at (he Surveyor Genorul’s Ojjire, Calcutta, 
in the morUh of January, 1866. 


DaUy Means, &o. of the Obsei-rations and of tho Hygvometrical elements 
dependent thereon. — Conitnued, 


Date. 

Mean Wet Bulb Ther- 1 
mometer. 1 

leoaeicausuL.'i'' .< 

sy 

Is 

O 

9 

s 

.s 

’c 

o 

p 

-t-) 

3 

o 

Q 

s 

p 

(D 

g 

9 

CO a 

P 

Mean Elastic force of 
vapom*. 

5 -b 

jt'c 

v-. o 
o ,p 

cj 

Q 

tfi K 
fij 

"o .o 
-2^1 

O 

~ 

5 S-l 

O fc 

^ .r S 

■§ i 

^.2 §■ 
in 

p a 

2 ‘S 

iPS-^ 

a 

a Jj-'l 
i'S t 


o 

o 

o 

o 

Inches. 

T. gT. 

T. gr. 


1 

62.55 

5.8 

57.9 

10.4 

0.488 

5.38 

2.22 

0.71 

2 

61.8 

6.2 

55i.8 

11.2 

.470 

.19 

.34 

.69 


63.2 

5.9 

58,6 

10.6 

.498 

.48 

.30 

.70 

4t 

67.3 

4.7 

63.5 

8.5 

.588 

6.43 

.07 

.76 

ft 

68.2 

6.2 

640 

9.4 

.597 

.53 

.34 

.74 


6S.2 - 

4.9 

643 

8.8 

.603 

.60 

.19 

.76 


R9, 2 

6.2 

57.2 

11.2 

.476 

5.25 

.37 

.69 


50.8 

7.2 

50.3 

13.7 

.377 

4.20 

.4,5 

.63 


57.3 

6.1 

51.8 

11.6 

.397 

,42 

.11 

.68 

10 

5S.7 

6.5 

53.5 

11.7 

,■421 

.68 

.23 

.68 

11 

60.3 

6.6 

55.0 

11.9 

.442 

,90 

.38 

.67 

12 

B8.8 

7.3 

63.0 

13.1 

.414 

.59 

.51 

.65 

13 

558,4 

7.1 

62.7 

12.8 

.409 

.55 

.43 

.65 

14, 

62.1 

5.7 

67.5 

10.3 

.481 

5.32 

.16 

.71 

15 

61.8 

7.0 

5t3.2 

12.6 

.461 

.07 

.64 

.66 

16 

■ 60.5 

7.0 

549 

13.6 

.441 

4.87 

.55 

.66 

17 

60.6 

6.5 

55.4 

11.7 

.449 

.96 

.36 

.68 

IS 

61.1 

7.1 

55.4 

12.8 

.449 

.95 

.63 

.65 

10 

64'.4 

5.5 

60.0 

9.9 

.52.3 

6.75 

.23 

'.73 

20 

641 

0.0 

59.3 

10.8 

.511 

.61 

.42 

■VO 

21 

0().7 

4.6 

63.0 

8.3 

.578 

6.35 

1.98 

.70 

22 

65.6 

7.5 

59.6 

13.5 

.516 

5.6 1 

3.15 

,64 


63.1 

7.4 

67.3 

13.3 

.476 

.23 

2.90 

.64 

9 . 4 , . 

642 

7.4 

5S.3 

13.3 

.494 

.42 

.98 

.65 


67.3 

5.9 

62.5 

10.6 

.568 


.58 

.71 


69. S 

5.0 

66.0 

8.5 

,(5«5S 



.76 

■■ "'9.7 ■ 

69.3 

4.7 

66.0 

8.0 

.638 

iHUfl 

.07 

.77 

' 9.R 

G5.5 

2.8 

6.3.3 

5.0 

.584 


1.16 

.85 

20 

66.5 

2.1 

64.8 

3.8 

.613 


0.89 

.88 


06.3 

2.0 

64.6 

3,6 

.609 

.73 

.85 

.89 

si' 

61.8 

1,6 

, 60.4 

3.0 

.530 

5.91 

.62 

.91 


i&ll the SlygrOineto^^ olomohts afo obihpiited by tho Groouwiqh Constants. 




Meleorologtcal Ohscrvatims, 


Ahslract of the Residts of the Hourly Meteorological Ohservations 
taken at the Surveyor GeneraVs Office^ Calciiila^ 
in the month of January^ 1866 . 

Hourly Means, &o. of the Obsei'vatious and of the Hygrometrical elements 
dopeudent tliereon. 



Itange of tlie Barometer 
for each, hour during 
the mouth. 


Max. 

Min. 

Indies. 

luolios. 

80.119 

29.921 

.113 

.902 

.109 

.880 

.099 

.867 

.09:1 

.818 

.103 

.801 

.120 

.807 

.150 

.883 

.190 

.927 

.213 

.937 

.221 

.971 

.197 

.960 

.167 

.933 

.121 

.897 

.091 

.871 

.077 

.801 

.061 

.851 

.077 

.864 

.070 

.880 

•OSS 

.90:1. 

.109 

.929 

.121 

.941 

.137 

.940 

.132 

.927 


riange of the Tomi^era- 
tnre for each hour 
diiriua* the month. 
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Mcteorologiml Observations, 


Abstract of the liesidts of the Hourly Meteorological Observations 
taken at the Surveyor Oeneral’s Office, GalcuUa, 
in the month of January, 1866. 


Honrly meaua, &g. of tlie Obaerva-tions ancl of the Hygi’omotrioal elemBntg 
dcpcnilent thereon. — (ContinucLl.) 


Hour. 

a 

1 

■g g 
Es| 
c?' 0 

s s 
s . 

Dry Bulb above Wet. 

•4^ 

.9 

Q 

O 

P 

0) 

-pa 

a 

S 

o 

Q 

O 

P 

P 

s 

o 

Moan Elastic force ofj 
Vapoui*. 1 

S '4 

a;3 

'3 

e*H 

■ 

|l 

^ o 

.s 

° g 

III 

^ t'l 

III 

P 

S 4^ . 

P .12 

i 

O Oi 

sf.l” 

fell J 

k" Cl 

2 

r* 


0 

0 

0 

0 

InchoB. 

T. gi-. 

T. gT. 


Mid- 









night. 

62.1 

3.4 

60.4 

6.1 

0.513 

5.69 

1.20 

0,83 

1 

61.7 

3.1 

59.2 


.509 

.66 

.17 

.83 

S 

61.2 

3.0 

58.5 

Hf 9 

.498 

.53 

.16 

.83 

8 

60.7 

2.0 

58. 1 

K m 

.491 

.40 

.11 

.83 

4 

60.2 

2.7 

57.8 

5.1 

.486 

.43 

.00 

.84 

B 

59.7 

2.6 

57.4 


.480 

.86 

0.95 

.85 

6 

59.7 . 

2.4 

57.5 


.481 

.38 

.89 

.86 


59.4 

2.4 

57.2 

4.0 

.476 

.32 


.86 

8 

60.7 

3.0 

58,0 

5.7 

.489 

.41 

1.16 

.S3 

9 

62.7 

4.5 

59.1 

8,1 

.508 

.62 

.73 

.77 

10 

64.4 

6.4 

593 

11.5 

.511 

.60 

2.60 

.68 

11 

65.8 

7.9 

59.0 

14.2 

.500 

.53 

3.29 

.03 

Noon. 

65.9 

9,3 

59.4 

15.8 

.313 

.58 

.79 

.00 

1 

66.3 

10.2 

59.2 

17.3 

.509 

.54 

4.21 

,57 

s 

66.7 

10.8 

59.1 

18.4 

.508 

.50 

.04 

,35 

s 

66.8 

11.2 

59.0 

19.0 

.506 

.47 

.72 

.54, 

4 

66 2 

10.6 

58,8 

18.0 

.503 

.45 

.38 

.35 

B 

65.9 

0.6 

59.2 

16.3 

.509 

■55 

3.91 

,.59 

6 

65,8 

6.8 

60.4 

12.2 

.530 

.81 

2,85 

.67 

J 

66,1 

6.8 

60.5 

10.4 

.532 

.85 

.38 

.71 

8 

64.4 , 

5.1 

60,3 

9.2 

.528 

.82 

.06 

.74, 

0 

68.7 

4:4 

60.2 

7.9 

.527 

.82 

1.73 

.77 

:ao 

68.1 

3.9 

60.0 

7.0 

.523 

.79 

.51 

.70 

.-•■■li';' 

62.5 

3.6: 

69.6 

6.5 

.616 

.72 

.38 

.81 


All thi! Hygrbmeti’ioal eleinents are compiited by the Qroenwich Oonstants, 









Meteorological Oiservatidm, 


Abstract of the Results of the Hourly Metoorolagical Observations 
tahon at the Surveyor General’s Office., Calcutta, 
in the month of January, 1866 . 


Solar Railiatiou, Weather, &o. 


Date. 1 

II 
“.1 
tS g 

Bain Guage | 
5 feet above 
Ground. 

Prevailing 
direction of the 
Wind. 

General Aspect of the Sky. 


0 

Inches 



1 

138.0 


N. & W. & N. W. 

Clear, slightly foggy at iniclmght &1 a, 
and from 8 to 11 e. ii. 

2 

134.0 

... 

N. & W. 

Cle.ar, slightly fog'gy from 8 to 10 P. sr. 

3 

134..0 

... 

s, w. & s. 

Clear, .slightly foggy at 1 ,i. M. 

4 

i,sa,4. 


s. 

Clear to 8 p. m. Soatd. M afterwards. 

6 

139,0 

... 

s. 

M to 8 .V. M. i to 4 i>. M. clear after- 
wards. 

6 

129.5 

... 

S, & variahlo. 

Clear to 9 A. M. Soatd. afterwards, 

slightly foggy at 5 a. m. 

7 

139.0 

... 

N. & N. W. 

Varion.s clouds to 7 A. Jt., oloai' after- 
waiAs. 

8 

129,0 


N, & N. W. 

Clear. 

9 

124,8 

. « 

N, & N. W. 

Clear. 

10 

1.31,0 


N. W. & N. 

Clear, slightly fog’gy from. 8 to 10 P. It. 

11. 

1.33.2 



Clear, slightly foggy at 0 I'. jr, 

12 

131.0 


N. W. & K. & N. E. 

Clear. 

13 

129.0 


W. & N. E. & N. 

Clew. 

14 

133.4, 


W. & variable. 

Clear, foggy at 5 and 6 a. jst. 

15 

13.3,0 


N. & N. E. 

Clear to lO A. jt. Soatd. '■i to 5 P. M. 
clear afterwards, slightly foggy at 10 
& 11 P. SI. 

16 

126.0 


N. & B. 

Oinar to fi M. Soatd.: M to 11 a. m., 

clear afterwards. 

17 

129.0 

. ... 

N. & W. & N. W, 

Clear to 9 A. ]\r. Soatd. M to 6 P. M. 
clear aftenvard-s. 

18 

130.8 


W, 

O.loar, .slift'litly fog’^y at 0 a. m. 

19 

129.5 


S. & N. 

Clear to 5 A. M. oi to G P. M. clear after- 
wards. 

20 

131.5 


E. & N. B. 

Clear; slijfhtlv foffSiT from 5 to’ 9 A. m. - 

21 

130.0 


s, w. & w. 

Clear to noon, Soatd. "oi to 4 P. M. clear 
afterwai-ds. 

22 

134.0 


N. 

Clear, foggy from 2 to 4 a. m. 

23 

127.2 


W. & N. 

Clear .to Noon, Soatd. ''i to 6 p. M, clear 
afterwards, slightly foggy from 8 to 
11p.m. 

24 

130.S 


W. 

Clear to 3 P. M. Scatd. ^i to 8 p. m. clear 
afterwards, slightly foggy at 7 & 8 p. m. 

25 

136.2 


W. & S. W, 

Cleav to 10 a. ir. Scatd. to f p, ji. 

Scatd. i afterwards. 


M Oirri, — i Strati, rij Cttmnli,>-i Cttro-strati, p-i Oiiitailo-stratij Vv-i Nimbi, 
V\i CiiTo-cuiiiuJi. 
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Meleorological Ohscrvations. 


Ahstraci of the BesuUs of the Hourly Meteorological Observations 
tahni at the Surveyor General’s Office, GaJcuUa, 
in the month of January, 1806. 

Solar Radiation, Weather, &c. 



Prevailing 
direction of tiou 
Wind. 


Goucriil Asipeet of the Sky. 


o Tnclios 


2fi l.'JO.o 
27 129.5 


E. & S. & W. 
S. 


Clear to 5 a. m. Sentd, oj .afterirartla. 
Scatd. oi to 7 1 '. jr. clear afterwartla, 
.slightly foggy lit 7 -t -^1. and thin ni'ni 


28 

29 

SO 

sx 


0.4S 

0.80 

0.20 

0.46 


E. & S. E. 

S. B. & S, 

N. & N. E. 


at 6 n. .M. 

Clear to 10 a, jr. Overoa.-rf; to 0 r. JE. 
aftcn-wai'd.'i ruin ))Ctwocn'i 1 & 2 p. m. 
jind fi-oju ii to 0 J‘. Ji. Tiniuder £ifc 
3 & 5 i>. M. 

OroE’Cii.st. Lightning towiii-ils KT. at 8 & 
9 r. JI. rain affcor iutoi.val.s. 

iSeatd. ''i to 5 A. ovovoasb to 11 A. jr, 
Vi i to 8 i>. M. oiairciist aftorwards. Light 
rains from 7 to 10 . 1 . ai. nail from 5 to 
9 i‘. Jt. 

Overcast, riiiu at 4, S, 9, 11 and Eoon. 
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Abstract of the Results of the Momly Metcm'ological Observations 
tahen at the Stirveyor General’s Office, Calcutta, 
in the month of January, 1866. 


Monthly Besults, 

Inoliea 

Mean height of tlie Barometer for the montli,,.. ... ... 30.041 

Max. height of the Barometer oeonrred at 10 A., M. on the 8th, ... 30.221 

Min. height of tho .Barometer ocom-rod at 4 A. It. on the 6th, 29.848 

Jfefe'cnie EfMije of the Biirometer diu-ing the month, ... ... 0.373 

Mean of tho daily Max. Pressures, .. , ... ... ... 30.12.3 

Ditto ditto ■ Min. ditto ... ... ... ... 29.979 

jHi3£Mi dail'iy rail je of the Barometor during the month, ... ,,, 0.144 


o 

Mean Dry Bulb Thormomotor for the month, ... ... ... 69.0 

Max. TonipBi'utnrs oocnrred at 3 r. M. on tho 27th, ... ... 84.7 

Min. Temperature occurred at 6 a. m, on tho 8th, ... ... 55.8 

JJiiifremo miif/e of the Temperature diming the mouth, ... ... 28.9 

Mean of the daily Mas, Temperatnro, ... ... ... 78.3 

Ditto ditto Min. I'Uttc, ... ... ... 61.4 

Mean da'% rcM!f/e of tho Tomperatiu'e dm-ing the month, ... ... 16,8 


Moan Wet Bulb Thermometer for the month, ... ... ... 63.4 

Mean Dry Bnlb Thermometer above mean Wet Bnlb Thonnometor, ... 5.6 

Compnted Mean Dew-point for tho mouth, ... ... ... 5S.0 

Mean Dry Bulb Thermometer above coinimtod moan Dew-point, ... 10.1 

Inches 

Mean Elastic force of Vapom' for the month, ... ... ... 0.604 


Troy grains 

Mean Weight of Vapour for the month, ... , ... 5.56 

Additional Weight of Vapour required for complete satm-atiou, , ... 2.20 


Mean degreo of humidity for tho month, complete saturation being unity, 0.72 


Inches 

Rained S days, Mas. fall of rain during 34 hours, ... ... 0.80 

Total amount of rain during the month, ... ... ,,, 1.91 

Total amoiuit of rain indicated by the Gauge attaohed to the Anono- 

inoter during tho month, ... . . ; . ... ... 1.70 

Breyailing direction of the Wind, ... ... ... N. & W. & S, 


I 


Meteorological Ohsm'vations. 


Ahstract of the Results of ths Hourlji Meteorological Ohservations 
‘taken at the. Burveyor QeneraVs Office, Calcutta, 
in the month of January, 1866 . 

Monthly Reshlts. 

Tables sliowbig the immbci' of ilaya on which at a given honi’ any particnlav wind 
blow, together with the umnber of days on which at the aurno lionr, 
when any pai'ticulac wind was blowing, it rained. 
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Abstract of the Results of the Hoivrly Meteorological Observations 
taken at the Surveyor General's Office, Calcutta, 
in the month of February, IS 06. 

Latitude 22” 23' 1" Nortli. Longitude 88” 20' 34" East. 


Height of tho Giatern of tlio Stantlaril Barometei- aV'ovo tho Sea-lcvol, 18 ft. 11 in. 


Daily Means, &o. of the Observations and of tho Hygroinetrical elements 
dejioudont llieroon. . . 


Dato. 

O O 
-p "o 

j SB 
« b 

WmS., 

S B -S 
is! 

Kaug-o of tho Barmnotei* 
daring the day. 

r-.a 
/•" 2 
^ «, 
d o 
ci ^ 

Bango of tho Temporn- 
tiire during the day. 

Max. 

IGn. 


Mas. 

Min. 

Diflt 


luohea. 

Inehos. 

Indies. 

Inehos. 

o 

0 

0 

0 

1 

29.9S2 

80.052 

20.934 

O.llS 

68.1 

66.9 

60.0 

6.9 

2 .. 

.994 

.067 

.940 

.121 

64.3 

71.6 

58.4 

13.2 

3 

.921 

.013 

.840 

.173 

65.3 

73.8 

57.2 

16.6 

4 

.8.33 

29.898 

.787 

•111 

03. 6 

70i> 

00..:li 

10.2 

5 

.848 

.925 

.766 

.159 

66.3 

75.8 

BS.6 

17.3 

6 

.983 

30.062 

.915 

.147 

69.2 

78.4 

61.8 

16.8 

7 

80.04:5 

.188 

.98.5 

.153 

70.5 

80.2 

01.4 

18.8 

8 

.024 

.101 

.967 

.134 

70.8 

80.4 

63.0 

17.4 

9 

.060 

.132 

.997 

.135 

08.1 

75.2 

04.6 

lO.S 

10 

.051 

.122 

.983 

.140 

71.5 

81.7 

62.0 

19.7 

11 

29.987 

.041 

.915 

.126 

69.9 

80.0 

05.4 

14,6 

12 ; 

.943 

.013 

.850 

.163 

66.8 

71.2 

62.4 

8.8 

13 

30.037 

.124 

.986 

.138 

63.8 

71.1 

56.4 

14.7 

14 

.006 

.075 

.937 

.138 

64.7 

73.5 

5G.2 

17.3 

13 

29.975 

.057 

.919 

.138 

67.3 

76.4 

58.6 

17.3 

18 

.952 

.0:10 

.888 

.152 

69.3 

78.4 

59.8 

18.6 

17 

.900 

.04(3 

.925 

.121 

72.6 

82.0 

63.2 

,18.3 

IS 

.931 

.0713 

.930 

.143 

72.8 

78.3 

08.8 

9.5 

19 

.981 

.002 

.886 

.176 

74.0 

86.0 

67.4 

18.6 

20 

.953 

.0.39 

.896 

.143 

71.0 

80.2 

07-S 

12.4 

21 

.946 

.023 

.897 

.126 

73.7 

81.8 

67.8 

14.0 

22 

.923 

29.992 

.856 

.136 

72.0 

81.0 

63.2 

17.8 

23 

.945 

30.021 

.894 

.127* 

72.7 

82.6 

62.2 

20.4 

24 

.9t)7 

.050 

.916 

.140 

73.0 

84.8 

62-8 

22.0 

25 

.937 

.009 

.874 

.135 

75.1 

87.2 

648 

22.4 

20 

,887 

29.939 

.824 

.135 

77.0 

88.2 

67-5 

20.7 

27 

.843 

.914 

.791 

.123 

77.9 

89.2 

68.4 

20.8 

28 

,815 

.900 

■ 

736 

.164 

70B 

91.4 

70.8 

20.6 


The Mean Heiglit of the Baromater, a,s likondse the Dry and Wet Bnlb.Thor- 
moiiiofcer iMoans Wo derived from tho hourly otorvations made during the day. 



Metoorohgica I Ohscrvations, 


Ahslmct of the Mcsults of the Hourly 3£etcorological Ohservations 
tahcn at the Surveyor General’s Ofjke, GahuUa, 
in the monih of Felriiary, 1860. 


Daily ■lleuiia, &o. of tlio Ol^sorvations aud of tlie Hygi-oniotiical clomonts 
depciadciit tliei-con. — Continued. 


Date. 
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d -4^ 

3 p >5 

w "f 

- 31 3 

Cl-I .M P 

° a io 

9 

« ^1 


0 

0 

0 

0 

Tnclioa. 

T. gi\ 

T. gr. 


1 

,81.4. 

1.7 

S9.9 

3.2 

0.521 

5,S1 

0.88 

0.90 

2 

.50,3 

5.0 

51.8 

9.5 

.■MO 

4.B8 

1.84 

.73 

3 

SO.O 

5- i 

53.0 

9.7 

.452 

6.02 

.91 

.72 

4 

50.9 

* 3.7 

58,0 

7.0 

.407 

,21 

.3(i 

.79 

6 

01,7 

4.0 

58.0 

8.3 

.489 

..42 

,73 

.76 

6 

03.5 

5.7 

58.9 

10.3 

.504' 

.56 

2.25 

.71 

7 

02.0 

7.0 

6(Ui 

14.2 

HElmH 

.08 

3.05 

.63 

8 

O'l.O 

8.8 

.58.8 

.12.2 

HflH 

..19 

2.71 

.87 

0 

83.9 

4.,3 

(K).5 

7.8 


.87 

1,88 

.78 

10 

05.9 

3.0 

01.4 

10.1 

BkIM 

8.02 

2.30 


11 

05.(3 

4.9 

02.2 

7.7 

.503 

.19 

1.7!) 

.78 

12 

82.8 

, 4.0 

59.8 

7.2 

.510 

5.72 

.51 

.79 

13 

50.3 

7.0 

49.4 

11.4 

.SOI) 

4.(,18 

2,53 

.82 

11 

58.8 

5.9 

54.,I 

10.8 

.429 

.77 

Mli 

,70 

15 

00.8 

(».5 

55.8 

11.7 

.452 , 

5.00 

.37 

.f)(8 

18 

03.9 

0.4 

57.8 

11.5 

.18() 

• ».'> tJ 

.18 


17 

67,8 

4.S 

81.0 

8.8 

.597 

8.53 

.13 

.75 

18 

70,2 

2.8 

88.1 

4.7 

.081, 

7.47 

1.21 

.80 

10 

88.4: 

0.5 

83.8 

11.1 

.593 

0.:l.6 

2.K2 

.70 

20 

07.3 

4.-li 

01.0 

7.9 

.597 . 

.5ii 

1.91. 

.77 

21 

08.3 

7.4 

81.1 

12.0 

.513 

, 5.92 

3.01: 

.86 

22" 

02.0 

9,1 

55.0 

•10.4 

.452 

4.91! 

.51 

r»Hr 

23 

82.7 

lU.O 

54.7. 

18.0 

.438 

.79 

.89 

.5«> 

21. 

63.0 

, 10.1 

54.8 

, 18.2 

.;M0 

.SO 

.9(> 


23 

04.9 

10.2 

57.8 

17.3 

.181.! 

5.29 

4;.05 

.57 

26 

67.3 

' ' 9.7 

80.5 , 

10.5 

.532 

-77 

.12 

.58 

27 

00.8 

8.1 

64.1 

13.8 

.599 

G.4S 

3.08 

.61 

28 

73.2 

0.4 

6S.7 

. : . . " ; 

10.9 

.097 

7.52 

.17 

.70 


tliQ Hygrolriojirical olemejits are: coraputeii by : the Greenwich ponstaiits. 
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Ahstract of the EcsuUii of the Hourly Metcorolocjkal Ohsorvalmis 
taken at Ilia Surveyor General's Office, Calcutta, 
in the month of Fch-uary, 1866 . 

Huai'ly Moaua, &o. of tlio Obsoi-vations and of the Hygrometvioal elements 
depcndoiit thereon. 


Horn'. 


Mid, 

night. 

1 

2 

3 

4 
6 
6 

7 

8 
9 

10 

11 


Noon. 

1 

2 

3 

4 

5 

a 

7 

,3 

0 

10 

11 


— 

Moan Height of 
the Barometer 
at 32“ Faht. 

RfLTig'G of tlio Biiroiiieter 
for ouch iunir timing 
tlio mouth. 

Max. 

Min. 

Diff. 

Inohoa. 

Iiiohos. 

Inches. 

Inches. 

29,964 

30.079 

29,831 

oils 

.954 

.070 

.821 

.249 

.943 

.0,")1 

.794 

.257 

.931 

.010 

.778 

.268 

.!t25 

.030 

.766 

.273 

.936 

.071 

.797 

.274 

.954 

,079 

.827 

.252 

.974 

.0S5 

,.845 

.240 

30.000 

.106 

.808 

.238 

,020 

.132 

.898 

.234 

.031 

.138 

.883 

.255 

.021 

.127 

.884 

.243 

29.994 

.090 

.847 

.252 

.962 

.01)3 

.813 

.250 

.931 

.028 

.778 

.250 

.911 

.013 

.74:8 

.264 

.‘JOu 

.022 

.740 

.283 

,907 

.003 

.736 

.326 

,915 

.070 

.742 

.328 

.929 

.111 

.760 

.351 

.9-18 

.122 

.784- 

.338 

.062 

.117 

.798 

.319 

.960 

.080 

.809 

.271 

.064 

.071 

.804 

.267 
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66.3 

65.8 

65.3 

64.6 
641 

63.7 
C.3.3 

03.3 

65.6 

68.9 

71.0 
740 


76.1 

77.4 

78.8 

78.6 

77.9 

77.0 
746 

72.6 

70.9 

69.7 

68.6 

67.6 


Rango of the Tempera- 
tnre ^ for each liour 
diu-iiig tho month. 


Max. 


742 

74.0 
74J1 

73.5 

72,4 

71.6 

71.2 

70.8 

71.0 

75.2 

78.6 

83.0 


86.4 
88.8 

90.6 

91.4 

91.2 

90.6 

87.6 

846 

80.6 

78.4 

77.3 

76.0 


Min. 


Diff. 


59.8 

60.0 

68.7 

58.0 

57.4 

56.5 

56.6 
66,2 

58.8 

60.6 
00.8 
G2.0 


63.9 

65.0 
66.8 

64.4 

63.8 

62.8 

63.5 

62.3 

62.0 

63.1 

61.8 

61.4 


14.4 
16.0 

15.3 

16.5 
IB.O 

14.8 
146 
146 

13.2 

14.6 

17.8 
30,0 


23.5 

25.8 

23.3 

27.0 

27.4 

27.8 

25.1 

22.4 

18.6 

16.3 

15.4 
146 


Hie Moaii lieight of tho liaroinGter, as lihowise tlie Hm. .mh i. t. 
TliorinoxnetGr Moar,s aro dorired from tho Otoerv-ations made at thetovorS 
hpiu’s dwmg, tile month. < i- me sovoial 
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Meteorological Observations. 


Abstract if the Itasulfs of the llowiy Meteomlogical Observations 
talmn at the Surveyor General’s Office, CalauUa, 
ill the monlli of February, 18C6. 


Hourly moans, &c. of tlio Observations and of tlio Hygroinotrioal elementa 
dependent tlieroon. — (Oontmuiul.J 
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T. gr. 
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Mid- 









night. 

62.9 

3,1. 

C0.2 

0.1 

0.527 

5,84 

1.31 

0,83 

1 

0)2.7 

3,1 

60,2 

5.0 

.527 

.St 

.20 

.83 

2 

02,5 

2.7 

6i43 

4.9 

.528 

.87 

.04 

.85 

3 

61.9 

2.7 

59.7 

4.9 

.518 

.76 

.02 

.85 

4 

61,5 

2.t) 

59.2 

4.9 

.509 

.67 

.00 

.85 

5 

01,3 

2.4 

59.1 

4.0 

.508 

.(35 

0.91, 

.86 

(> 

60,9 

2.4 

.58.7 

4.6 

.501 

.08 

.93 

.86 , 

V 

(!1,0 

2.3 

5S,9 

4.4 

.504 

.63 

.89 

.80 

S 

62,2 

i).4‘ 

59.5 

0.1 

.61.5 

.71 

1.29 

.82 

0 

63,(J 

5.3 

59.4 

9.5 

.513 

.04 

2.10 

.73 
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01,1 

7.2 
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13.0 

.499 

■ .47 

.93 

.G3 

11 

65.0 
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5S.7 
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.501 
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3.57 

.01 
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05,1 

10.7 
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18.2 
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.29 

4.34 

.65 

1 

G5.y 

11.6 

57.7 

19,7 

.485 

,24 

.77 

.52 

2 

00.1 

12,2 

57.0 

2i,i.7 

.483 

.21 

5,07 

.51 

a 

00.1 

12, .5 

57.3 

21:3 

: .478 

.10 

.22 

.60 

■i 

05.9 

12.0 
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.•1,81 

.21 
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.51 
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11.0 

58.3 

18.7 : 

:494 

.35 

.51 

.54 
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00.-1 

8.2 

00.7 

13.9 
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.83 

3.37 
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01,3 
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; .5 U1 

.99 

2.07 

.69 
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5.5 

61.0 

9.9 

.511 

.9,1. 

.29 

,72 
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.5.1 

60.5 . 

9.2 

.532 

.<S6 

.07 

.74 

10 

6J..S 

. 4.3 

60.9 

7.7 

.539 

.9.1 

, 1.73 

.77 


03.9 

3.7 

60.9 , 

6.7 

;539 

.90 

' .,48 

,80 


Al} tho Hygrometi'fcal etflmonts ai'e eouijiutad by tlio Groomrioii Odnsfcaute. 
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Abstract of tha Ecsidts of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta, 
in the month of Fehruary, 1866. 


Solar Eacliation, Weather, &e. 


Date. 1 

^ ; 

CJ p] 

'o .2 

if 

H rH 

r==i 

Bain Gnoge | 

5 feet above p 

Ground. 1 

Prevailing 
ilu'eotioii of the 
Wind. 

General Aspect of the Slcy. 


C) 

Inches 



1 

... 

0.49 

N. & N. E. 

Overcast to 5 r. M. clear al'toi-wards.. 
llaiu from 5 to 10 a. sr. 

2 

124.0 

. .< 

S. W. & W. 

Clear, slightly foggy at 8 A, At. 

3 

184.0 


W. & S. E. 

Clear. 

4 

. 1 

6,33 

E. 

Clear to 2 A, Ji. i to 10 a, ir. 0 voi-osist 
afterwards. Rain at 11 a. m. anil from 
1 to 4 P. M. 

B 

12S.0 

, , , 

E. & hr. E. & N, 

Clear. 

(i, 

131,3 

... 

E. 

Clear to 9 a. at. V\ i to 2 P. Jf, i to 7 P. M. 
clear afterwards. 

7 

133.0 

... 

E. 

Clear to 11 a. ji. W to 6 p, it., clear 
aftoi’wavd'a. 

8 

12S.S 


E, & N. E. 

Clouds of dilferoiifc huids to 6 P. M., clehr 
afterwards. 

9 

... 

0.10 

N. & E, 

Vii to 8 p. ir. ovoroast afterwards. Thin 
rain at 11 a. it., 4 and from 7 to 9 p. Jf, 

10 

133.8 


B. & N. 

Clear nearly the whole day. 

11 

laa.o 

1.36 

B. & N. ' 

Clear to 4 a. m. Scratch Vi, to 1 p. inr. 
Overcast afterwards. Thimdor at 3 & 
7 P. 31. Rain from 4 to 7 & 10 & 11 p. M, 

12 


1.26 

N. & N. W. 

Overcast to noon, rvi to 5 P. it. clear 
afterwards. Lightning and Thunder 
at 2 A. 31. Rain at mithiigld from 2 to 
5 & at 7 a.m. 

13 

128.0 


?r. & N. w. 

Clear. ; 

14 

186,0 


w. & w. 

Clear. 

15 

128.5 

. . . 

N. & B, & W. 

Clear. 

10 

137.5 


W. & ,S. 

Olaaiv 

17 

139.0 


W. & E. 

Clem* to 8 A» ar. Scatd. to 4 p, M. clettr 

1 afterwards. 

18 

— 


B. & S. & N. 

Clear to 7 a., Jt. ovoroast to S P. 3i. clear 
afterwards foggy at 6 & 7 A. M. 

19 

145.0 

... 

W. & E. & S. 

/.i and W to noon, W to 7 P. sr. oloar 
afterwards. 

20 


... 

S. & N. 

Overcast to 3 p. jr. clear afterwards. 
Thin raiii at 9. A. 3[, & 2 p. 31. 

21 

136.0 

... 

N. & B. W. 

Clear, slig-htly foggy from 9 to 11 p. M. 

22 

130.4 


B. W, & W. &N. 

Clear to 9 a. m, Scakl. '^i to 3 P. Jl. clear 
. afterwards. . Slightly foggy at 8 p. m, 


■ M Giri-i, — i Strati, oi Ciuniili, '^i OiiTO-sti'ati, rui Qumnlo-Btrati, Vvi Nimbj, 

OiiTO-pfiniTili, , 
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Abstract of the EesihUs of the Hourly Ileteorological Observations 
taken at the Surveyor General’s Office, Calcutta, 
in the month of February, 1866. 


Solar Eailiation, Weather, &c. 


3 3 


M ^ 


O 3 
S 

*3 rb 
lO 


Prevailitig 
direction of tlio 
Wind. 


' o jiuches 


General Aspect of the Sky. 


23 

24 
26 
26 
2 ’? 
28 


140.0 

139.0 
139.9 
14,3.3 
14) .5 

145.0 


W. & N. W. & S. 
N. & W. 

N. W. & W. & N. 

W. 

W. 

s. 


Clear. 

Clear, slightly foggy at 10 & II p. ir. 
Clear, slightly foggy at nudxiight. 

Clear. 

Clear, slightly foggy at G & 7 .x. M. 

Clear, slightly foggy ut uuduight and 
at 6 & 7 A. 3t. 



Metoorologiccd Observations. xv 

Abstract of the Mesults of the Hourly Meteorological Observations 
taken at the Surveyor General’s Office, Calcutta, 
in the month of February, 18G6, 

Monehly Results. 

Indies 

Mean liciglit of tlio BavoiiiotGi' for tlio month,.., ... 29.956 

Ma-v:. height of tho Barometer occm-red at 10 A. M. on tho 7th, 30.133 

Min. height of the Baromoter oooma-ecl at 5 P. M. on the 28th, ... 29.730 

UirfrcHie /taiije of the Barometer during tho month, ... 0.402 

Mean of the daily Mas. Preaanros, ... ... ... SO.OBl 

Ditto ditto Min. ditto ... ... ,,, ,,, 29.894i 

Ilfoaa dctiii/ ra'ii.ga of the Baromotor dm'ing the month, 0.140 


0 

Mean Dry Bnlb Theriuomotor for the month, ... ,,, 70,3 

Max. Temperature occurred at 3 i>. m. on the 28th, ,,, 01.4 

Min. Temperature ooenrred at 7 A. M. on the 14th, ,,, 66.3 

jBVh'cmt! i'CMige of the Temperature during the month, ,,, 35.3 

Mean of the daily Max. Teinperatui'o, ... 79.3 

Ditto ditto Min. ditto, ... ... ,,, ... , 62.9 

il/tm daili/ range of the Tomperatui’o diu’ing tho month, ,,, 16.3 

Mean Wot Bulb Theiunoineter for the month, ... ... 6-1.0 

Mean Dry Bulb Thermometer above inoau AVot Bnlh Thennomotor, ... 6.3 

Computed Mean Dow-iioint for the month, ... ... , . , 69,0 

Mean Dry Bulb Thermometer above computed moan Dow-poiut, ... 11,3 

Inclioa 

Mean Elastic force of 'V''opour for the month, ... ,,, 0,506 

Troy grains 

Mg, m Weight of Vapour for the month, ... ... 6.S6 


Additional AVeight of A^apdur required for complete saturntiou, ... ‘ 2.53 

Menu degree of humidity for the mo)ith,j3ompleto saturation being- unity, 0.69 

Iiiche.s 

Eaiuod 3 days, Max. fall of rain during 24 hours, ... ... 1.38 

Total amount of raiu during the mouth, ... ... 3.74 

Total amount of rain iudioated by, the Gauge attached to the Ailomo- 

moter during the month, ... . .. ... ... ... 3.34 

Provafliug direction of the Wiw'l, „i , ..i E. & N. & AT, 




Meteorological Ohservations, 



Ahstnwt of the lleeuUs of tlis Hourly Meieorohgical Observations 
talcen at the. Surveyor General’s Office, Galcutta, 
in the month of February, 1866 . 

Monthly Eeshliu 


TaWes slioiving tlio mimbcr of clays oinvliifli .at a given Iiout any iJ.ai'ticvilar 'cvinct 
blew, together with the number of days on which .at tlie Kiime hour, 
wlien .any pa.rticalar wind was blowing, it rained. 
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